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Abstract
There are existing disparities in Attention-Deficit/Hyperactivity Disorder (ADHD) assessment,
diagnosis, and treatment among ethnic/racial minority children. Thus, greater empirical attention
must be given to the neuropsychological assessment of Spanish-speaking children to address
linguistic diversity and psychometric equivalence of commonly used measures, like the Wechsler
Intelligence Scales for Children (WISC), across cultural groups. Therefore, this dissertation
addressed the following aims: (I) examined the factor structure of the WISC–Fourth Edition
Spanish (WISC-IV Spanish) in Hispanic children with ADHD, (II) evaluated the feasibility of
developing short forms of the Spanish version of the WISC to expand the assessment toolbox for
Spanish-speaking children with ADHD by examining short form accuracy in estimating Full
Scale Intelligence Quotient (FSIQ), and (III) examined the cognitive cluster profiles (as
measured by the WISC-IV Spanish) of Spanish-speaking Hispanic children with ADHD.
Secondary analyses were conducted on data primarily derived from a consecutive series of 392
pediatric cases referred for neuropsychological evaluation primarily to the Neurology Section of
the University of Puerto Rico Medical School. Specifically, n = 148 for Aim I and n = 165 for
Aims II and III. Participants were Hispanic children whose primary language was Spanish and
who had a primary ADHD diagnosis and been administered the WISC-IV Spanish as part of a
clinical evaluation. Findings for children with ADHD support interpretation of WISC-IV Spanish
Index scores based on the 4-factor model identified in Spanish- and English-speaking normative
samples. Moreover, results showed that short forms of the WISC-IV provide accurate
estimations of FSIQ. Additionally, cluster profiles revealed cognitive heterogeneity in SpanishSpeaking Children with ADHD and further showed that ADHD may be associated with specific
cognitive deficits, such as working memory and processing speed deficits. There is much to be
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learned about children from ethnic minority backgrounds with ADHD, but this dissertation
research conducted with Hispanic Spanish-speaking children is an important step toward
reducing mental health disparities. Findings have important implications as they provide
clinicians with empirical evidence supporting the validity of the WISC when assessing children
with ADHD, including the feasibility of using short forms as practical and readily available
means of expanding the cross-cultural psychological assessment tool box. Lastly, findings
elucidate understanding for the presence of cognitive heterogeneity in Spanish-speaking children
with ADHD and highlight the importance of demographic influence on intellectual functioning.
In sum, results across the three studies provide valuable information that may help inform
treatment and guide new research directions for this understudied population.
Keywords: Assessment; Cross-cultural; Ethnic minority; Hispanics; ADHD
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Chapter I: Introduction
This dissertation is comprised of five main chapters. Chapter I and Chapter V present the
Introduction and Conclusion, respectively. Chapters II, III, and IV are comprised of manuscripts
from original empirical research based on the three aims presented below (see Dissertation
Aims). All three manuscripts included in this dissertation are mainly linked together by a
principal subject of interest, i.e., addressing disparities in cross-cultural neuropsychological
assessment, particularly in the intellectual assessment of Hispanic children with AttentionDeficit/Hyperactivity Disorder (ADHD). Data for the series of dissertation studies described
herein were primarily derived from a consecutive series of pediatric cases referred for
neuropsychological evaluation primarily to the Neurology Section of the University of Puerto
Rico Medical School.
Overview
Although research supports the utility of the Wechsler Intelligence Scales for Children
(WISC; Wechsler, 1974, 1991, 2003)) as valuable instruments in the educational and
neuropsychological assessment of children and adolescents (hereafter referred as children;
Weiss, Beal, Saklofske, Alloway, & Prifitera, 2008), almost all the research with clinical
populations has been conducted among non-Hispanic English-speaking populations and has
failed to consider the potential effects of language and culture on the meaning and interpretation
of tests scores. Thus, greater empirical attention must be given to the neuropsychological
assessment of ethnic minorities to address linguistic diversity and psychometric equivalence of
commonly used measures across cultural groups (Puente & Agranovich, 2004) and to address
ethnic/racial disparities in the diagnosis and treatment of clinical populations, such as children
with ADHD (Coker et al., 2016; Zuckerman, Mattox, Sinche, Blascke, & Bethell, 2014).
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Additional research among children from ethnic minority backgrounds is one step toward
reducing these disparities. Therefore, in a sample of Hispanic Spanish-speaking children with
ADHD, this dissertation aims: (I) to examine the factor structure of the WISC–Fourth Edition
Spanish (WISC-IV Spanish; Wechsler, 2005), (II) to evaluate the feasibility of developing short
forms of the WISC-IV Spanish to expand the neuropsychological assessment tool box by
examining short form accuracy in estimating Full Scale Intelligence Quotient (FSIQ), and (III) to
examine the cognitive cluster profiles (as measured by the WISC-IV Spanish), including
association between clusters profiles with sociodemographic variables, clinical factors, and
academic achievement in this population.
Background and Significance
United States (U.S.) Hispanic Population
The term Hispanic/Latino (hereafter Hispanic) refers to people of Latin American or
Spanish culture or origin. According to the Pew Research Center (2016), there were 55.3 million
Hispanics living in the U.S. in 2014, comprising 17.3% of the total U.S. population. It is
noteworthy that this statistic may be an underestimate of the total Hispanic population residing in
the U.S. as it does not include those Hispanics without a legal residence status (Passel & Cohn,
2011). Only Mexico has a larger Hispanic/Latino population than the U. S. Relatedly, between
2014 and 2060, the U.S. population is projected to increase from 319 million to 417 million
(Colby & Ortman, 2014). The U.S is projected to become a plurality nation by 2044 (Colby &
Ortman, 2014), with Hispanics continuing to represent the largest ethnic minority group.
Specifically, the U.S. Hispanic population is expected to double in size by 2050 to about 106
million (Krogstad, 2014).
Use of the Spanish Language in the U.S.
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Spanish is currently the most spoken non-English language in the U.S. (Gonzalez-Barrera
& Lopez, 2013). It is spoken by 35.8 million Hispanics and 2.6 million non-Hispanics living in
the U.S. The Instituto Cervantes projects that by 2060, the U.S. will be among the largest
Spanish speaking countries in the world, second only to Mexico (Instituto Cervantes, 2016).
The use of the Spanish language by U.S. Hispanics is categorized into the following three
categories: mainly Spanish-speakers (38%), bilingual in English and Spanish (36%), and mainly
English-speakers (25%; Krogstad & Gonzalez-Barrera, 2015). Among those who prefer to speak
English, 59% are bilingual (Krogstad & Gonzalez-Barrera, 2015). Approximately three in four
Hispanics aged 5 years and older speak Spanish in their households, when including those who
are bilingual (Krogstad & Gonzalez-Barrera, 2015). Overall, these statistics emphasize the
saliency of the Spanish language among U.S. Hispanics and inform the public and professionals
about the relevancy of addressing the linguistic needs of U.S. Hispanics (Melikyan, Agranovich,
& Puente, 2019).
Neuropsychological Assessment of Spanish-speakers
Despite Hispanics being the largest ethnic minority group in the U.S., and the prevalence
of individuals who live in the U.S. and speak Spanish as a primary or secondary language, there
is limited empirical information on the educational and neuropsychological assessment of
Hispanics (Buré-Reyes et al. 2013); few tests are available that can be administered in Spanish.
Clearly, research and practice have not kept pace with the rising demand for culturally and
linguistically appropriate assessment services (Buré-Reyes et al. 2013; Melikyan et al., 2019;
Puente, Ojeda, Zink, & Portillo Reyes, 2015; Saez et al., 2014), and thus, it is important to
address existing disparities in educational and neuropsychological practice in order to meet the
needs of the rapidly growing Hispanic population (Rivera-Mindt, Byrd, Saez, & Manly, 2010).
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Relatedly, earlier research has pointed out that the absence of adequate educational and
neuropsychological assessment tools in Spanish may result in diagnostic and conceptual errors in
the assessment of Spanish-speaking Hispanics (Buré-Reyes et al. 2013; Puente et al., 2015;
Rivera-Mindt et al., 2010).
In efforts to promote the sound and ethical use of tests and to provide a basis for
evaluating the quality of assessment practices used in education, psychology, and employment,
the American Educational Research Association (AERA), the American Psychological
Association (APA), and the National Council on Measurement in Education (NCME) jointly
developed a set of Standards for Educational and Psychological Testing (Joint Committee on the
Standards for Educational and Psychological Testing, 2014). These standards primarily provide
assessment professionals with guidelines for test construction and evaluation, testing
applications, and fairness in testing. The latter addresses considerations for the testing of
individuals of diverse language backgrounds. Specifically, important recommendations include
considering cultural (e.g., ethnic origin or cultural background) and linguistic factors (e.g.,
language proficiency) in the development, selection, administration, and interpretation of test
performance. A key guideline is that “any test that employs language is, in part, measuring a test
taker’s language skills” and thus, in cases where a language-oriented test is inappropriate due to
the test taker’s limited proficiency in that language, a non-verbal test may be a suitable
alternative (Joint Committee on the Standards for Educational and Psychological Testing, 2014,
p. F6). Nonetheless, in clinical psychological practice, major obstacles continue to challenge the
provision of culturally-competent testing services to Spanish-speaking Hispanics. Some of these
obstacles include lack of well-trained bilingual professionals with understanding of the role of
culture in psychological testing, limited availability of valid tests in Spanish, translation and
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conceptual equivalency problems, copyright issues for tests under consideration for translation,
and absence of adequate normative samples for ethnic minority populations (Puente & Puente,
2009).
Furthermore, sociodemographic, cultural, and linguistic factors pose additional
complexities to the accurate assessment of U.S. Spanish-speaking populations. For example,
some of the most relevant factors that may negatively influence the performance of U.S.
Hispanics in educational and neuropsychological evaluations include low socioeconomic status
and lack of access to services (Pineda et al., 2000), limited education (Ostrosky-Solis, Ramirez,
& Ardila, 2007; Pineda et al., 2000; Rosselli, Tappen, Williams, &Salvatierra, 2006), lower
levels of acculturation to U.S. mainstream society (Agranovich & Puente, 2007; Razani,
Burciaga, Madore, & Wong, 2007), and linguistic barriers (Arentoft et al., 2012; Rosselli et al.,
2002; Rothe, 2005).
To improve the accuracy of neuropsychological assessment of Spanish-speaking
Hispanics, Puente and colleagues (2015, p. 147-148) recommended the following practices:
“(a) develop and conduct research regarding the validity and reliability of the tests
available; (b) develop norms for respective groups; (c) revise current English-Spanish
translations; (d) increase Spanish language and cultural knowledge training so that test
users will be able to select, administer, score, and interpret Spanish tests with accuracy;
(e) address the needs and challenges of testing Spanish speakers in future editions of the
Standards; (f) increase the training of personnel in clinical neuropsychology with
expertise in Spanish [for Educational and Psychological Testing]; and (g) develop an
institute similar to Buras (or develop a branch within Buras) that focuses on the needs
and challenges of testing Spanish speakers.”
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In summary, Puente et al. (2015) and existing practice guidelines (e.g., Joint Committee on the
Standards for Educational and Psychological Testing, 2014) emphasize the pivotal role of social,
cultural, and linguistic factors in testing. They call attention to the importance of addressing
disparities to advance cross-cultural neuropsychological practice. Based on these considerations,
it is evident that additional research is necessary to address linguistic and cultural factors that
may impact provision of evidence based neuropsychological assessment services to Hispanics,
particularly when considering the current (and projected) population trends in the U.S.
ADHD and the WISC
The current dissertation project focuses on examination of the WISC-IV Spanish in
children with ADHD for several reasons. Regarding ADHD, it is one of the most common
childhood disorders (Barkley, 2013; Mayes & Calhoun, 2006). According to the National Health
Interview Survey (NHIS) 2011–2013 (Pastor, Reuben, Duran, & Hawkins, 2015), 9.5% of U.S.
children ages 4 to 17 years were ever diagnosed with ADHD. The prevalence of ADHD varies
by gender and ethnicity, with ADHD being more prevalent in boys compared to girls (Thomas,
Sanders, Doust, Beller, & Glasziou, 2015). More specifically, Pastor et al. (2015) reported
ADHD prevalence rates of 13.3% for boys and 5.6% for girls. Regarding ethnicity, studies have
found that non-Hispanic White children are more likely to be diagnosed with ADHD than
Hispanic children; that is, there appears to be a higher prevalence of ADHD among non-Hispanic
White children compared to Hispanic children (Flores & Tomany-Korman, 2008; Mehta, Lee, &
Ylitalo, 2013; Morgan, Staff, Hillemeier, Farkas, & Faczuga, 2013; Pastor et al., 2015). Pastor et
al. (2015) estimated that the prevalence of ADHD is 11.5% in non-Hispanic White children and
6.3% in Hispanic children. It is noteworthy that recent research highlights that this disparity may
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be related to the under-diagnosis and under-treatment of Hispanic children as opposed to the
over-diagnosis and over-treatment of non-Hispanic White children (Coker et al., 2016).
Although sociodemographic variables such as low socioeconomic status, lack of
insurance, and language barriers have been found to contribute to ethnic/racial disparities in the
diagnosis and treatment of pediatric ADHD (Coker et al., 2016; Flores & Tomany-Korman,
2008; Zuckerman et al., 2014), less emphasis has been placed on the importance of addressing
language and culture in the delivery of psychological testing services. This is particularly
relevant because tests of intellectual ability and academic achievement are often considered
when making a diagnosis of ADHD. Researchers (Coker et al., 2016; Rothe, 2005; Zuckerman et
al., 2014) have suggested that the provision of culturally- and linguistically-appropriate diagnosis
and treatment to ethnic minority children may help reduce disparities in cross-cultural mental
health care. That is, existing research highlights the importance of using valid instruments in the
neuropsychological assessment of ethnic minority children with suspected clinical disorders,
such as ADHD, in order to inform a proper diagnosis and subsequent treatment
recommendations (Melikyan et al., 2019; Puente et al., 2015).
The WISC-IV Spanish was selected as the focus of this dissertation for a few important
reasons. First, the English versions of the WISC (Wechsler, 1974, 1991, 2003) are the most
commonly administered intelligence test in the U.S. for children ages 6 years to 16 years 11
months (Kaufman & Lichtenberger, 2000) and are often used in the clinical assessment of
children when ADHD or LD is suspected. Also, the WISC has been translated from English to
various languages, including Spanish. The WISC-IV Spanish is a translation and adaptation of
the WISC-IV for use with Hispanic children who speak Spanish as their primary language
(Wechsler, 2005). Similar to the popularity of the Wechsler scales available in English, the
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Spanish version of the WISC is frequently used by clinicians for the cognitive assessment of
Hispanic children. According to Muñiz and Fernandez-Hermida (2010), the Wechsler scales are
the most commonly used test by Spanish psychologists (Muñiz & Fernandez-Hermida, 2010).
Despite the popularity of the WISC and the growing recognition that empirical
investigation is necessary to address linguistic diversity and psychometric equivalence of
commonly used measures (e.g., WISC-IV Spanish) across cultural groups (Puente &
Agranovich, 2004), little information is available that would support the validity of WISC-IV
Spanish FSIQ, Index, and subtest scores in Spanish-speaking clinical populations. An important
step forward in addressing these issues was a study conducted by San Miguel Montes and
colleagues (2010), which provided empirical support for the criterion validity of the WISC-IV
Spanish in a clinically referred sample of Hispanic children with brain dysfunction. Although
San Miguel Montes et al.’s study (2010) was pivotal in providing initial evidence of the utility of
the WISC-IV Spanish when assessing clinical samples, additional studies examining the
psychometric equivalency across language versions of the WISC in clinical pediatric populations
are warranted.
Relatedly, in cross cultural contexts where few tests are available (including brief
intelligence tests), short forms of the Wechsler scales may be particularly useful to meet clinical
and research needs. Importantly, among English-speaking non-clinical (Sattler, 2008) and
clinical populations (e.g., Donders, Elzinga, Knipers, Holder, & Crawford, 2013; Hrabok,
Brooks, Fay-McClymount, & Sherman, 2014; McKenzie, Murray, Murray, & Murray, 2014),
short forms of the WISC-IV have been found to be psychometrically sound and valid when
administration of the complete WISC is not required to answer the referral question (Sattler,
Dumont, & Coalson, 2016). Unfortunately, there is little research on the validity of short forms

8

of the Wechsler scales in non-English-speaking populations; future research with ethnic minority
children is needed to address this gap in the assessment literature.
In addition to their wide use as measures of intelligence, the Wechsler scales have been
often used in research and clinical settings as sensitive tests to assess the cognitive functioning of
children with acquired and neurodevelopmental brain disorders (Weiss, Saklofske, Prifitera, &
Holdnack, 2006), such as traumatic brain injury (Allen, Thaler, Donohue, & Mayfield, 2010;
Papazoglou, Jacobson, & Zabel, 2013; Thaler et al., 2010), ADHD (Mayes & Calhoun, 2006;
Solanto et al., 2007), and LDs (De Clercq-Quegebeur et al., 2010; Loh, Piek, & Barrett, 2011). In
the extant ADHD literature on cognitive functioning, studies conducted primarily with Englishspeaking samples have suggested the presence of cognitive deficits, particularly in working
memory and processing speed in this clinical population (Alloway, 2011; Cockcroft, 2011;
Mulder, Pitchford, & Marlow, 2011; Shanahan, et al., 2006; Thaler, Bello, & Etcoff; 2012).
Nonetheless, to date, it remains unclear if Spanish-speaking children with ADHD have
comparable cognitive profiles to their English-speaking counterparts. It is possible that the
cognitive presentation of ADHD may be influenced by other factors such as sociodemographics
and the presence of comorbid disorders (e.g., LD; see Parke, Thaler, Etcoff, & Allen, 2015), but
this remains empirically unknown among Spanish-speaking children with ADHD.
Dissertation Aims
The current dissertation focuses on three important areas directly relevant to the
psychometric equivalency of the WISC-IV Spanish to the WISC-IV English for the evaluation of
Spanish-speaking children with ADHD, including the comparability of factor structures,
equivalency of short forms, and profile interpretation. More specifically, Chapter II examined the
factor structure of the WISC-IV Spanish in a sample of Hispanic Spanish-speaking children with
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a primary clinical diagnosis of ADHD. Chapter II evaluated the feasibility of short form
development for the Spanish version of the WISC-IV by examining short form accuracy in
estimating Full Scale IQ (FSIQ), including the comparability of these IQ estimates in Spanishand English-speaking children with ADHD. Chapter III investigated the cognitive cluster profiles
of Spanish-speaking children with ADHD using the WISC-IV Spanish Index scores; and
examined the association between clusters profiles with sociodemographic variables, clinical
factors (e.g., the presence of a co-occurring LD diagnosis), and academic achievement.
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Chapter II: Factor Structure of the Wechsler Intelligence Scale for Children–Fourth Edition
Spanish in a Clinical Sample
Overview
Evaluating the construct validity of the WISC-IV Spanish represents an important area of
study, because the latent structure of WISC-IV Spanish Index scores directly influences
interpretation of test performance in clinical populations. Yet, there is limited information on the
factor structure of the WISC-IV Spanish when used with clinical populations. Therefore, the first
study of this dissertation research project attempted to reduce disparities in the
neuropsychological assessment of Spanish-speaking children with ADHD by examining
potential effects of language and culture on the construct validity of the WISC-IV Spanish scores
using confirmatory factor analysis, as described in this chapter.
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Abstract
The Wechsler Intelligence Scale for Children–Fourth Edition Spanish (WISC-IV Spanish) is a
translation and adaptation of the WISC-IV that is often used in neuropsychological evaluation of
children and adolescents with acquired or developmental brain disorders. However, there is
limited information on the factor structure of the WISC-IV Spanish when used with clinical
populations. To address the potential effects of language and culture on the validity of the WISCIV Spanish factor structure, this study examined the construct validity of the WISV-IV Spanish
scores using confirmatory factor analysis in a clinical sample of Hispanic children with
Attention-Deficit/Hyperactivity Disorder (ADHD). Participants included 148 children whose
primary language was Spanish, who had a primary diagnosis of ADHD, and who had been
administered the WISC-IV Spanish as part of a clinical evaluation (mean age = 10.6 years; SD =
2.7). Confirmatory factor analyses were performed to evaluate if the WISC-IV Spanish was best
explained by a one-, two-, three-, four-, or five-factor model based on the Cattell-Horn-Carroll
theory. A four-factor model composed of verbal comprehension, perceptual reasoning, working
memory, and processing speed factors provided the best fit for the data (comparative fit index =
.95; root mean square error of approximation = .06). Findings for children with ADHD and LD
support interpretation of WISC-IV Spanish Index scores based on the four-factor model
identified in Spanish- and English- speaking normative samples. Additional research with
understudied clinical populations is warranted to address gaps in cross-cultural research.
Keywords: ADHD; Assessment; Cross-cultural/minority
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Factor Structure of the Wechsler Intelligence Scale for Children–Fourth Edition Spanish in a
Clinical Sample
The Wechsler Intelligence Scales for Children Fourth Edition (WISC-IV; Wechsler,
2003) is often administered as part of neuropsychological assessments in research and clinical
settings to evaluate children with acquired and neurodevelopmental brain disorders (Weiss,
Saklofske, Prifitera, & Holdnack, 2006). The WISC-IV Spanish is a translation and adaptation of
the WISC-IV for use with Hispanic children who speak Spanish as their primary language
(Wechsler, 2005). Similar to the popularity of the Wechsler scales available in English, the
WISC-IV Spanish is frequently used by clinicians to evaluate clinical populations (Muñiz &
Fernandez-Hermida, 2010). Nevertheless, little information is available that would support the
construct validity of WISC-IV Spanish Full Scale Intellectual Quotient (FSIQ), Index, and
subtest scores in Spanish-speaking clinical populations, despite growing recognition that
empirical investigation is necessary to address linguistic diversity and psychometric equivalence
of commonly used measures across cultural groups (Puente & Agranovich, 2004). To address
this matter, the current study examines the construct validity of the WISV-IV Spanish scores
using confirmatory factor analysis in a clinical sample of Hispanic children with AttentionDeficit/Hyperactivity Disorder (ADHD) and whose primary language was Spanish. ADHD,
often comorbid with Learning Disorders (LD), is one of the most commonly diagnosed
childhood disorders (Barkley, 2013; Mayes & Calhoun, 2006). Pastor et al. (2015) estimated that
the prevalence of ADHD is 6.3% in Hispanic children.
Previous research has shown that non-Hispanic children with ADHD have different
cognitive profiles when compared to healthy controls (Snow & Sapp, 2000). For example,
children with ADHD and language-based LD have poorer performance on the WISC-IV, with
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lower scores on the Working Memory Index (Parke, Thaler, Etcoff, & Allen, 2015). Other
studies have documented slower processing speed in children with ADHD (Mulder, Pitchford, &
Marlow, 2011; Shanahan et al., 2006). There is also some evidence (Keith, Fine, Taub,
Reynolds, & Kranzler, 2006; see also Chen, Keith, Chen, & Chang, 2009; Lecerf et al., 2010)
suggesting that a five-factor model based on the Cattell-Horn-Carroll (CHC) theory of
intelligence (Cattel and Horn, 1978) provides a better fit for the WISC-IV in English-speaking
children than the four-factor index model identified in the standardization sample (Wechsler,
2003). The four-factor model consisted of: (1) verbal comprehension, which includes
Similarities (SI), Vocabulary (VO), and Comprehension (CO) subtests; (2) perceptual reasoning,
which includes Block Design (BD), Picture Concepts (PCn), and Matrix Reasoning (MR)
subtests; (3) working memory, which includes Digit Span (DS) and Letter-Number Sequencing
(LS) subtests; and (4) processing speed, which includes Coding (CD) and Symbol Search (SS)
subtests. The five-factor model identified by Keith et al. (2006) was based on confirmatory factor
analyses of the WISC-IV standardization sample. This five-factor model is comprised of the
following factors: (1) crystalized intelligence (Gc), which includes SI, VC, and CO subtests; (2)
visual processing (Gv), which includes BD and SS subtests; 3) fluid reasoning (Gf), which
includes PCn and MR subtests; (4) short-term memory (Gsm), which includes DS and LS
subtests and; (5) processing speed (Gs), which includes SS and CD subtests. Thaler et al. (2015)
found support for this model in English-speaking children with ADHD, with the SS subtest
loading onto both the Gv and Gs factors.
While the WISC-IV Spanish factor structure appears similar to that of the WISC-IV
normative sample, as confirmatory factor analysis of the WISC-IV Spanish normative sample
identified four factors (Wechsler, 2005), to our knowledge the construct validity of the original
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four-factor structure and alternative models (e.g., five-factor model based on CHC theory) have
not been empirically studied in Spanish-speaking children with ADHD. Apart from a study
conducted by San Miguel Montes and colleagues (2010), which provided empirical support for
the criterion validity of the WISC-IV Spanish in Hispanic children with brain dysfunction but did
not examine its factor structure, most research addressing the validity of the WISC-IV with
clinical pediatric populations has been conducted among non-ethnic minority children. Thus, upto-date, it remains unknown if the psychometric findings concerning the construct validity of the
WISC-IV factor structure derived from studying non-Hispanic English-speaking populations
generalize to Spanish-speaking children with ADHD. To address this disparity, the current study
examined potential effects of language and culture on the construct validity of the WISC-IV
Spanish scores using confirmatory factor analysis. Specifically, we evaluated if the five-factor
model identified in English-speaking children with ADHD provides a better fit for the WISC-IV
in Spanish-speaking children with ADHD than the four-factor model identified in the English
and Spanish standardization samples. Study results should provide valuable information
pertaining the construct validity of WISC-IV Spanish Index scores and support clinical
interpretation of these scores. Additionally, the study aims to provide information that might
assist in generalizing the factor structure of the WISC-IV English to the WISC-IV Spanish in
ADHD populations.
Method
Participants and Procedures
The study included 148 Spanish-speaking children (mean age = 10.6 years; 52.7% male)
with a primary diagnosis of ADHD. All participants were of Hispanic origin and lived in Puerto
Rico. Demographic information is reported in Table 1. Participants were selected from a
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consecutive series of 392 pediatric cases referred for neuropsychological evaluation to the
Neurology Section of the University of Puerto Rico Medical School by pediatric neurologists.
Reason for referral was clinical diagnosis confirmation (primarily for ADHD or LD) and
recommendations for treatment and school placement. Children were included in the current
study if they reported Spanish as their native language, had a diagnosis of ADHD, and had been
administered the 10 core WISC-IV Spanish subtests. Children were excluded from the study if,
in addition to ADHD, they also had a diagnosis of pervasive developmental disorder or
intellectual disability.
ADHD diagnoses were initially determined by pediatric neurologists and then confirmed
by a clinical neuropsychologist. Upon referral, diagnoses were made according to the Diagnostic
and Statistical Manual of Mental Disorders Fourth Edition, Text Revision (DSM-IV-TR; APA,
2000) with information from children interviews, behavioral observations, parental reports, and
medical and educational records used as main criteria. Neuropsychological assessment was used
to support the diagnosis (e.g., children with ADHD may exhibit cognitive problems on tests of
attention, executive function, or memory). The WISC-IV Spanish was administered by a clinical
neuropsychologist using standardized procedures (Wechsler, 2005). All research was conducted
in accordance with local institutional review board policies.
Measures
The WISC-IV Spanish is a translation and adaptation of the WISC-IV and is used to
assess intelligence in children and adolescents aged 6 years to 16 years 11 months. Similar to the
WISC-IV, the WISC-IV Spanish provides a FSIQ (M = 100, SD =15) based on the sum of scores
from the 10 core subtests (Ms = 10, SDs = 3), as well as four index scores: Verbal
Comprehension Index, Perceptual Reasoning Index, Working Memory Index, and Processing
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Speed Index. The WISC-IV Spanish was standardized on a stratified sample of 851 Spanishspeaking Hispanic children, who were selected to represent Hispanic children according to the
2001 U.S. census data based on age, sex, and parental education. Consistent with census reports,
four major geographic regions were identified as sampling sites: West, Midwest, Northeast, and
South. The WISC-IV Spanish norms were developed using a reliability sample, which was
comprised of 500 of these children. FSIQ and Index scores for the WISC-IV Spanish
demonstrate adequate evidence of internal consistency (coefficients ranged from .82 to .97) and
test–retest stability (coefficients ranged from .83 to .94; Wechsler, 2005); and standard errors of
measurement (SEM) are similar to the WISC-IV (SEMs ranged from 2.77 to 6.36; Braden &
Iribarren, 2007). See the WISC-IV Spanish manual for additional psychometric information
(Wechsler, 2005).
Data Analysis
Descriptive statistics were performed using IBM Statistical Package for the Social
Sciences (SPSS) Version 20 (IBM Corp. Armonk, NY). Confirmatory factor analyses were
conducted in EQS Version 6.2 (Bentler & Wu, 2012). Table 2 indicates the six models that were
independently tested and the WISC-IV Spanish subtests that were specified to load on each
factor for each model. Models included: (1) a one-factor model in which all 10 core subtests
loaded on a single factor, which served as an informed baseline model; (2) a two-factor model
comprised of verbal and nonverbal factors, consistent with the verbal and performance IQ
dichotomy; (3) a three-factor model comprised of verbal, perceptual, and combined working
memory/processing speed factors, which reflected three-factor models of earlier versions of the
WISC; (4) a four-factor model as proposed in the WISC-IV Spanish’s Technical Manual
(Wechsler, 2005) consisting of verbal comprehension, perceptual reasoning, working memory,
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and processing speed factors; (5) a CHC five-factor SS model with the SS subtest loading on
both the Gv and Gs factors (as per Keith et al., 2006) and; (6) a second CHC five-factor MR-SS
model with the SS subtest loading onto both the Gv and Gs factors and MR subtest loading onto
both the Gv and Gf factors (as per Keith et al., 2006). Robust estimation was used for all models,
due to violation of multivariate normality based on a Mardia’s coefficient greater than 3 (Mardia,
1970). No additional statistical assumptions were violated.
Evaluation of overall model fit was based on the model Chi-square (2), a statistical test
that reflects the degree to which the data agree with the hypothesized model (Hu & Bentler,
1999); the Comparative Fit Index (CFI), an incremental fit index that compares the independence
model to the hypothesized model (Bentler, 1990); the Root Mean Square Error of Approximation
(RMSEA), a parsimony index that evaluates the fit between the hypothesized model and the
population covariance matrix (Steiger, 1990); and Akaike’s Information Criterion (AIC), a
relative fit index of model parsimony that takes into account degrees of freedom and allows
comparison between non-nested models (Akaike, 1987). Evidence of statistical model fit is
provided when the 2 value is not statistically significant, however, the 2 index tends to falsely
reject adequate model fit as sample increases (Hoyle, 2000). Therefore, we followed accepted
guidelines described by Hu and Bentler (1999) and determined that models with a CFI greater
than or equal to .95, and an RMSEA less than or equal to .06 were indicative of good model fit.
Lower AIC values indicate a better model fit; there is no specific cut-off value for the AIC that is
indicative of overall goodness of fit for any one model or when comparing non-nested models
(Akaike, 1987).
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Results
Table 3 shows the goodness-of-fit indices for all the tested models. The one-, two-, and
three-factor models did not provide acceptable fit for the data (i.e., CFIs < .95, RMSEAs > .06,
and large 2 and AIC values) and so were not considered further. In contrast, the four-factor
model exhibited acceptable fit for the data (2(29) = 47.66, p < .05; CFI = .95; RMSEA = .06).
Unlike the one-, two-, three-, and four-factor models, which were estimated without difficulties,
both of the five-factor models were initially unidentified. This often happens in models where
some factors have only two indicators (i.e., subtests; Kline, 2015). Consequently, the loadings of
the subtests comprising the Gv factor (i.e., BD and SS) were constrained to be equal to each
other in the five-factor SS model. After making this modification, the five-factor SS model was
identified but did not yield an acceptable fit for the data (see Table 3). In the five-factor MR-SS,
the loadings of the subtests comprising the Gs factor were constrained to equality (i.e., equal
factor loadings for CD and SS). Although such modification allowed the five-factor MR-SS to be
estimated without errors, it did not provide adequate fit for the data. The four-factor model had
the lowest AIC value and thus was superior to the other models, including the two five-factor
models. As seen in Figure 1, all factor loadings were strong and statistically significant (values
ranged from .59 to .99, ps < .001).
Discussion
Evaluating the construct validity of the WISC-IV Spanish represents an important area of
study, since the latent structure of WISC-IV Spanish Index scores directly influences
interpretation of test performance in clinical populations. In this study, Spanish-speaking
children with ADHD were examined because ADHD is a prevalent childhood disorder (Barkley,
2013; Mayes & Calhoun, 2006) and the Wechsler Scales are often used in neuropsychological
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and educational assessment when ADHD is suspected. To our knowledge, the present study is
the first to evaluate the construct validity of the WISC-IV Spanish scores using confirmatory
factor analysis by comparing four- and five-factor models (based on CHC theory) in a clinical
sample of Hispanic children whose primary language was Spanish. Findings are particularly
important when considering that the WISC-IV Spanish is often used to inform the diagnosis of
ADHD, to evaluate intellectual or cognitive functioning, and to make clinical decisions and
recommendations for school placement, among others. For example, consideration or
interpretation of index score discrepancies is a relatively common practice as it provides helpful
information regarding a child’s cognitive strengths and weaknesses. These discrepancies may
help identify areas that warrant additional clinical attention or provide a basis for educational
planning. Thus, a clear understanding of the construct validity of the four index scores is
essential for proper interpretation of the index scores and ultimately for the provision of
culturally competent neuropsychological and psychoeducational assessment to ethnic minority
children. Notably, our findings elucidate understanding of the psychometric properties of
assessment procedures used to evaluate Spanish-speaking populations, which is of significance
given the increasingly high number (i.e., 34.8 million) of U.S. Hispanics ages five and older who
speak Spanish at home (Pew Hispanic Center, 2013).
Results of the present study are consistent with factor analyses conducted in the original
reliability sample (Wechsler, 2005). In particular, our findings inform clinicians that when
working with Spanish-speaking ADHD populations, they can interpret WISC-IV Spanish test
scores according to the original four-factor index solution as they would with non-clinical
Spanish-speaking populations. Unfortunately, the WISC-IV Spanish publisher (Wechsler, 2005)
did not report information regarding the fit of five-factor models based on CHC theory of
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intelligence. To address this gap, the present study also examined the construct validity of two
five-factor CHC-based models (as per Keith et al., 2006). Our findings diverge from previous
studies that supported the superiority of alternative models based on CHC theory of intelligence
for the WISC-IV (Keith et al., 2006; Lecerf et al., 2010; Thaler et al., 2015). For example, Thaler
et al. (2015) reported that the WISC-IV was better explained by a five-factor CHC-based model
in a sample of non-Hispanic English-speaking children with ADHD. In contrast, in our study of
Hispanic Spanish-speaking children with ADHD, the five-factor model was inferior to the fourfactor model, as evidenced by goodness-of-fit statistics and model parsimony. Although the
underlying mechanisms explaining cross-cultural and cross-linguistic differences in the validity
of the five-factor CHC-based models in children diagnosed with ADHD remain unclear, it is not
surprising that earlier psychometric findings derived primarily with non-Hispanic Englishspeaking clinical samples may not generalize across groups (see Puente & Agranovich, 2004;
Puente, Ojeda, Zink, & Reyes, 2015). Cultural variations in the meaning of the latent construct of
intelligence and translation differences may influence psychometric properties and account for
differences between Spanish- and English-speaking children with ADHD. It is important for
clinicians to be aware of the pivotal role of language in neuropsychological testing and thus, they
should assess for language preference and competency prior to test administration, particularly
when working with ethnic minority children whose primary language is not English. Additional
studies are warranted to examine the psychometric properties of the WISC in Hispanic bilingual
children.
Although this study is unique in that it included a clinical sample of Hispanic Spanishspeaking children, the sample size (N = 148) precluded analyses that may have provided
additional information, such as multiple group confirmatory factor analyses that could compare
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factor structure across groups (e.g., ADHD subtypes). Relatedly, this study was limited to data
from the 10 core subtests of the WISC-IV Spanish, which did not allow for the examination of
additional factor structures using supplemental subtests. This study also relied on archival data in
which there were no data collected for participant’s medication status and academic functioning.
The diagnoses were made according to DSM-IV-TR criteria, which are similar to those in the
DSM-5, but are not completely consistent. For example, DSM-5 LD diagnosis now requires
quantifying low academic achievement (as indicated by school reports, teacher’s ratings, and
standardized tests of academic achievement) so it is possible that some children in this study
would no longer meet DSM-5 diagnostic criteria for a comorbid diagnosis of LD, despite having
a DSM-IV-TR LD comorbid diagnosis. Lastly, children who had a comorbid diagnosis of
pervasive developmental disorder or intellectual disability were not included in the study, which
limits the generalizability of our findings. Despite these considerations, the present study
expands the limited information on the factor structure of the WISC-IV Spanish among clinical
populations, because no prior studies had examined the construct validity of several CFA
models, including five-factor models based on CHC theory, for the WISC-IV Spanish in
Spanish-speaking children with ADHD.
In conclusion, study findings support the construct validity of the original four-factor
structure of the WISC-IV proposed by the test publisher in a clinical sample of Spanish-speaking
Puerto Rican children, an understudied population in the assessment literature. These results
have important implications as they provide clinicians with empirical evidence supporting the
validity of the four-factor index interpretation of the WISC-IV Spanish over alternative models
when assessing children with ADHD. Future studies should continue to examine the factor
structure of the WISC-IV Spanish (including empirically-derived alternative factor structures) in
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understudied clinical populations using larger samples to address gaps in research on crosscultural equivalence of widely used educational and neuropsychological instruments.
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Table 1
Sample Characteristics
Demographic
Female
Child education
Elementary school (grades 1-6)
Junior high school (grades 7-9)
High school (grades 10-12)
Not reported
Parental education
Less than high school
High school
More than high school
Not reported
Diagnosis
ADHD Combined Type (ADHD-C)
ADHD Inattentive Type (ADHD-I)
Comorbid Diagnoses
Mathematics Disorder (MD)
RD and DWE
MD, RD, and DWE

N (%)
70 (47.3)
104 (70.3)
31 (20.9)
11 (7.4)
2 (1.4)
19 (12.8)
27 (18.2)
101 (68.2)
1 (0.7)
94 (63.5)
54 (36.5)
3 (2.3)
35 (23.6)
33 (22.3)
M (SD)
10.6 (2.7)

Range
6.0-16.8

Age
WISC-IV Spanish profiles
Full Scale Intellectual Quotient
91.9 (21.0) 40.0-120.0
Verbal Comprehension Index
91.6 (18.5) 45.0-124.0
Perceptual Reasoning Index
94.3 (21.1) 45.0-131.0
Working Memory Index
95.2 (18.2) 50.0-132.0
Processing Speed Index
91.1 (19.5) 50.0-141.0
Note. ADHD = Attention-Deficit/Hyperactivity Disorder; RD = Reading Disorder; DWE =
Disorder of Written Expression; WISC-IV =Wechsler Intelligence Scales for Children-Fourth
Edition.
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Table 2
Confirmatory Factor Analysis Models Tested for the 10 Core WISC-IV Spanish Subtests
Subtest

Model
1-factor 2-factor
3-factor
4-factor 5-factor SS 5-factor MR-SS
Similarities
G
V
VCI
VCI
Gc
Gc
Vocabulary
G
V
VCI
VCI
Gc
Gc
Comprehension
G
V
VCI
VCI
Gc
Gc
Picture Concepts
G
NV
PRI
PRI
Gf
Gf
Matrix Reasoning
G
NV
PRI
PRI
Gf
Gf, Gv
Block Design
G
NV
PRI
PRI
Gv
Gv
Symbol Search
G
NV
PSI+ WMI
PSI
Gv, Gs
Gv, Gs
Coding
G
NV
PSI+ WMI
PSI
Gs
Gs
Digit Span
G
V
PSI+ WMI
WMI
Gsm
Gsm
Letter Number
G
V
PSI+ WMI
WMI
Gsm
Gsm
Note. G = general factor; V = verbal factor; NV = non-verbal factor; VCI = Verbal
Comprehension Index; PRI = Perceptual Reasoning Index; PSI = Processing Speed Index; WMI
= Working Memory Index; Gc = crystalized intelligence factor; Gf = fluid reasoning factor; Gv =
visual processing factor; Gs = processing speed factor; Gsm = short-term memory factor.
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Table 3
Goodness of Fit Indices for Confirmatory Factor Analysis Models of the WISC-IV Spanish
Model

S-B2

CFI

RMSEA
AIC
[90% CI]
1-Factor
113.98***
.77
.098 [.098-.149]
43.98
2-Factor
89.41***
.84
.086 [.079-.131]
21.41
3-Factor
85.30***
.85
.084 [.079-.133]
21.30
4-Factor
47.66*
.95
.060 [.029-.099]
-10.34
5-Factor SS
46.94*
.94
.077 [.042-.111]
-3.06
5-Factor MR-SS
40.75*
.95
.069 [.029-.104]
-7.25
2
Note. * p < .05. ** p < .01. *** p < .001. S-B = Satorra-Bentler scaled chi-square; CFI =
comparative fit index; RMSEA = root mean square error of approximation; CI = confidence
interval; AIC = Akaike’s information criterion; SS = symbol search; MR = matrix reasoning.
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Figure 1. Correlated four-factor model of the WISC-IV Spanish with standardized coefficients.
Abbreviations. VCI = Verbal Comprehension Index; PRI = Perceptual Reasoning Index; WMI =
Working Memory Index; PSI = Processing Speed Index; SI =Similarities; VC = Vocabulary; CO
= Comprehension; BD = Block Design; PCN = Picture Concepts; MR = Matrix Reasoning; SS =
Symbol Search; CD = Coding; DS = Digit Span; LN = Letter-Number Sequencing.
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Chapter III: Expanding the Cross-Cultural Psychological Assessment Tool Box with IQ Test
Short Forms
Overview
Short forms are reduced versions of standard intelligence tests and are used in clinical
and research settings where a comprehensive intelligence is not practical or necessary.
Relevantly, sound short form development is only possible when the parent measure has been
empirically validated for use with the population of interest (Smith, 2000). In this regard,
Chapter II provided empirical support for the factorial validity of the WISC-IV Spanish in a
clinical sample of Spanish-speaking children with ADHD. In addition to the important
implications of Chapter II research in providing clinicians with information about the validity of
the 4-factor index interpretation of the WISC-IV Spanish over alternative models when assessing
children with ADHD, it set the empirical foundation for evaluating the feasibility of short form
development for use with this population as part of this new chapter. Briefly, there is literature
supporting the validity of short forms of the Wechsler scales in English-speaking children, but
little empirical work has been done in this area as it pertains to Spanish-speaking children.
Therefore, Chapter III is devoted to the second study of this dissertation research project, with
the objective of assessing the cross-cultural feasibility of developing short forms for the Spanish
version of the WISC to inform practitioners working with diverse populations. That is, in
Chapter III, Spanish- and English-speaking children with ADHD are compared on several wellvalidated WISC-IV short forms originally developed for non-clinical English-speaking children
in order to determine the accuracy of these short forms in estimating FSIQ when applied to
children with ADHD and to examine whether language differences influenced short form
psychometric properties.
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Expanding the Cross-Cultural Psychological Assessment Tool Box with IQ Test Short
Forms
Alicia Nuñez3
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Abstract
Short forms of standard intelligence tests are useful in clinical and research settings where
administration of a full intelligence test is impractical or unnecessary. In cross cultural contexts
where few tests, including brief intelligence tests, are available short forms may be particularly
useful to meet clinical and research needs. However, there is little research on the validity of
short forms in non-English-speaking populations. The current study evaluated the feasibility of
short form development for the Spanish version of the Wechsler Intelligence Scale for Children
(WISC). Short form accuracy in estimating Full Scale IQ (FSIQ) was examined, including the
comparability of these IQ estimates in Spanish- and English-speaking children with AttentionDeficit/Hyperactivity Disorder (ADHD). Participants included children diagnosed with ADHD
who were administered the WISC-IV Spanish (n =165) or WISC-IV (n=299). FSIQs were
calculated using the Tellegen and Briggs procedure for two-, three-, four-, and five-subtest short
forms. Misclassification rates, mean absolute differences, and intraclass correlation coefficients
(ICCs) were used to determine short form accuracy in estimating FSIQ. The short forms
examined had generally strong psychometric properties (e.g., ICCs ranged from .78 to .94) and
level of accuracy in estimating FSIQ did not differ across primary language of Spanish or
English, as measured by the WISC-IV. Conclusions: Findings support practitioners in addressing
disparities in research and clinical screening by providing evidence for the feasibility of short
forms as practical and readily available assessment tools for Spanish- and English-speaking
pediatric populations. Important implications for the generalizability of findings is discussed.
Keywords: Wechsler Scales; Attention Deficit Disorder with Hyperactivity; Cross-cultural
comparison; Hispanic Americans; Minority Groups
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Expanding the Cross-Cultural Psychological Assessment Tool Box with IQ Test Short Forms
Brief intelligence tests or shortened versions of standard intelligence tests are used in
clinical and research settings where a comprehensive intelligence is not practical or necessary.
Short forms of standard intelligence tests, such as the Wechsler Intelligence Scale for Children
(WISC), have been particularly popular because they considerably decrease evaluation time
(Ryan, Glass, & Brown, 2007) and are based on a standardized test that has strong psychometric
properties and a large normative database. In terms of psychometric soundness, the Wechsler
intelligence scales have demonstrated strong evidence of content and internal validity across
versions of the test. For example, the factor structure of the WISC-Fifth Edition (WISC-V)
continues to share similarities with its predecessor (i.e., WISC-IV), except for the substitution of
the Perceptual Reasoning Index with the Visual Spatial Index and Fluid Reasoning Index (Nuñez
et al., 2018; Wechsler 2014, 2017). Also, the pattern of WISC-V intercorrelations is very similar
to that found for the WISC-IV and other Wechsler intelligence tests (Wechsler 2014, 2017),
which allows for generalizability across versions of the tests. Not surprisingly, the Wechsler
scales remain the most widely used intelligence test for Spanish- and English-speaking
populations (Muñiz & Fernandez-Hermida, 2010).
WISC short forms are useful when administration of the complete WISC it is not required
to answer the referral question (Sattler, Dumont, & Coalson, 2016), or when only a brief estimate
of intellectual functioning is needed (Axelrod, Ryan, & Ward, 2001). Sattler (2008) noted that
short forms of the WISC-IV may be used to “obtain an estimate of a child’s intellectual
functioning when a precise IQ [Intelligence Quotient] is not required” (p. 307); for example,
when short forms are administered for screening purposes to identify children in need of more
detailed neuropsychological assessment. Considering that short forms require less completion
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time, they could be less strenuous for individuals with physical limitations or psychological
impairments (Allen et al., 1997). Thus, short forms may be especially practical in expanding the
assessment tool box for clinical populations.
There is debate regarding the use of brief intelligence tests rather than short forms
(Kaufman & Kaufman, 2001; Levy, 1968) when a comprehensive assessment of IQ is not
needed. The relevance of this debate to cross-cultural assessment settings is questionable, since
there is limited availability of well-standardized cross-cultural assessment tools and procedures,
including brief intelligence tests. Relevantly, it is known that absence of brief intellectual
assessment procedures creates practical challenges in both clinical and research settings where a
brief cross-cultural assessment of IQ is warranted for a Spanish-speaking person. In this regard,
the use of short forms may help reduce disparities in the neuropsychological assessment of
Spanish-speakers by providing an important method to extend psychological testing in crosscultural settings when a well standardized and widely available comprehensive IQ assessment
exists, such as the WISC-IV Spanish. Despite the potential utility of short forms in expanding the
cross-cultural assessment tool box, there is little research on the accuracy of short forms of
standard intelligence tests in non-English speaking clinical populations. Based on these
considerations, the current study examines the feasibility of short form development for the
Spanish version of the Wechsler Intelligence Scale for Children by evaluating the utility of short
forms validated in English-speaking populations when applied to Spanish-speaking populations.
Given that various short form combinations can be created for the Wechsler scales, the
methodological decision of which short forms to examine in this study was based on the
psychometric soundness of the short forms in English-speaking samples (Sattler, 2008; Sattler et
al., 2016). The short forms selected (see Table 2) were published as part of the Resource Guide
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in the Assessment of Children (Sattler, 2008), which includes the most valid short form
combinations of two-, three-, four-, and five- WISC-IV subtests. All the short forms included in
Sattler’s work (2008) demonstrated high reliability and validity and were established using data
from the English-speaking standardization sample based on the Tellegen and Briggs (1967) short
form procedure. The Tellegen and Briggs (1967) procedure combines subtests selected for a
short form into composites and the composite scores are transformed to an IQ metric with a
mean of 100 and a standard deviation of 15 (Sattler, 2008; Sattler & Dumont, 2004). Our
approach is generally consistent with suggestions for short form development (Smith, McCarthy,
& Anderson, 2000). As might be expected, short forms that include more of the WISC-IV
subtests provide a more accurate estimation of IQ when compared to short forms that include
fewer subtests (Sattler, 2008). Importantly, selection of a short form for a particular application
must balance the need for time saving with the need for precision. Although there are no specific
time saving cut-offs, it has been suggested that short forms should reduce examination time by at
least 50% (Levy, 1968).
In addition to Sattler’s empirical work using the standardization sample, other researchers
have found initial support for the validity of short forms of the WISC-IV in clinical populations,
such as children with traumatic brain injury (Donders, Elzinga, Knipers, Holder, & Crawford,
2013), epilepsy (Hrabok, Brooks, Fay-McClymount, & Sherman, 2014), and intellectual
disability (McKenzie, Murray, Murray, & Murray, 2014). While there is scientific evidence
specific to the validity of short forms of the WISC-IV in clinical populations, most of this
research has been conducted in English-speaking children from western cultural backgrounds,
thus ignoring potential linguistic and cultural influences that may affect reliability and validity of
the short forms. Apart from a study by Dasi, Soler, Bellver, & Ruiz (2014), which created a
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single short form version of WISC-IV Spanish comprised of four subtests (i.e., Vocabulary,
Block Design, Letter-Number Sequencing, and Coding) and found support for its validity in a
Spanish non-clinical sample of elementary school children, there is no published data on the
validity of other short form combinations of the WISC-IV Spanish in non-clinical or clinical
populations. It is particularly relevant to examine short forms in clinical populations, such as
Spanish-speaking children with Attention-Deficit/Hyperactivity Disorder (ADHD) or learning
disabilities, because clinical populations are most often assessed with IQ tests and the presence
of cognitive deficits may alter the accuracy of short forms depending on the subtest combination
that is used.
Children with ADHD were selected for this study because ADHD is one of the most
common childhood disorders (Barkley, 2013; Mayes & Calhoun, 2006) and a common referral
reason for psychoeducational testing, including IQ assessment. The estimated prevalence of
ADHD is 11.5% in non-Hispanic White children and 6.3% in Hispanic children (Pastor, Reuben,
Duran, & Hawkins, 2015). This disparity may be related to the under-diagnosis and undertreatment of Hispanic children as opposed to the over-diagnosis and over-treatment of nonHispanic White children (Coker et al., 2016). Of relevance, most of the IQ and
neuropsychological tests that are commonly administered to children with ADHD have been
developed for use in non-Hispanic White children, and the impact this has on assessment results
when these tests are used with Hispanic children has not been fully examined. Clearly, research
and practice have not kept pace with the rising demand for culturally and linguistically
appropriate assessment services for Spanish-speaking populations (Buré-Reyes et al. 2013;
Melikyan, Agranovich, & Puente, 2019; Puente, Ojeda, Zink, & Portillo Reyes, 2015; Saez et al.,
2014), including children with ADHD.
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Aside from cultural considerations, it is also important to examine the psychometric
properties of IQ short forms in clinical populations (e.g., ADHD) because subtest performance
may vary from what is observed in normal controls due to an interaction between the unique
pattern of cognitive deficits associated with the clinical disorder and the subtests selected for the
short form (Allen et al., 1997). For example, in pediatric ADHD, research has demonstrated
specific deficits on WISC-IV subtests that assess working memory (e.g., Letter-Number
Sequencing; Parke et al., 2015). Additionally, children with ADHD have slower processing
speed (Mulder, Pitchford, & Marlow, 2011; Shanahan et al., 2006), including decreased
performance on tests involving response selection (e.g., WISC-IV Coding subtest; Jacobson et
al., 2011). Therefore, for children with ADHD, short-form combinations that rely primarily on
WISC-IV subtests that assess working memory and processing speed are expected to yield
biased IQ estimates that are 1) lower than those produced by short forms that omit these subtests,
and 2) lower than the actual IQ score derived from administration of the full test. Children with
ADHD are an excellent group to examine because their performance on WISC subtests is well
characterized so predictions may be made about the utility of specific short form combinations
based on subtest selection and any resulting biases in IQ estimates.
Despite the growing recognition that empirical investigation is necessary to address
disparities in the psychological assessment of ethnic and racial minorities, Spanish-speaking
children with ADHD remain an understudied population. Short forms that are to be used in
clinical settings must demonstrate accuracy not only with those developed for screening of
normal children but also for children with clinical disorders because both culture and clinical
diagnosis may impact short form accuracy. Thus, in the current study of the cross-cultural
feasibility of short form development, Spanish- and English-speaking children with ADHD are
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compared on a number of well-validated WISC-IV short forms originally developed for nonclinical English-speaking children in order to 1) determine the accuracy of these short forms
derived using the Tellegen and Briggs procedure (1967) in estimating Full Scale IQ (FSIQ) when
applied to children with ADHD and 2) examine whether language differences influenced short
form psychometric properties to inform practitioners working with cross-cultural populations.
Method
Participants and Procedures
Spanish-speaking children. Participants included 165 Hispanic children (mean age = 10.1
years; 64.8% male) who lived in Puerto Rico (see Table 1). They all had a primary diagnosis of
ADHD and 47.9% had a comorbid diagnosis of a Learning Disorder. Participants were selected
from a consecutive series of 392 cases referred for neuropsychological evaluation by pediatric
neurologists. The reason for referral was clinical diagnosis confirmation (primarily for ADHD)
and treatment recommendations. As part of the neuropsychological evaluation, children were
administered the WISC-IV Spanish by a clinical neuropsychologist using standardized
procedures (Wechsler, 2005). Children were included in the current study if they spoke Spanish
as their primary language, had a diagnosis of ADHD, and had been administered the 10 core
WISC-IV Spanish subtests. ADHD diagnoses were made according to the Diagnostic and
Statistical Manual of Mental Disorders Fourth Edition (DSM-IV-TR; American Psychiatric
Association [APA], 2000) with information from the following: interviews with children,
behavioral observations, parental reports, medical and educational records, and
neuropsychological assessment. All research was conducted in accordance with local
institutional review board policies.
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English-speaking children. Participants included 299 children (mean age = 10.5 years;
65.6% male) who lived in the continental United States (see Table 1). They all had a primary
diagnosis of ADHD and 37.6% had a comorbid diagnosis of a learning disorder. Participants
were selected from a consecutive series of 619 cases that were referred for neuropsychological
evaluation. Children were referred for neuropsychological evaluations from a variety of referral
sources, including schools, pediatricians, and neurologists. The WISC-IV was administered as a
baseline of intellectual functioning by a clinical neuropsychologist or an advanced doctoral
student under the supervision of the clinical neuropsychologist using standardized procedures
(Wechsler, 2003). Children were selected for inclusion in the current study if they spoke English
as their first language, evidenced a diagnosis of ADHD, and had been administered the 10 core
WISC-IV subtests. Similar to the Spanish-speaking sample, diagnoses were made according to
the DSM-IV-TR diagnostic criteria (APA, 2000) with information from the following: children
interviews, parental reports, behavioral assessment, medical and educational records, and
neuropsychological assessment. All research was conducted in accordance with local
institutional review board policies.
Measures
As described above, the Spanish-speaking sample was administered the WISC-IV
Spanish (Weschler, 2005) and the English-speaking sample was administered the WISC-IV
(Weschler, 2003). The WISC-IV Spanish is a translation and adaptation of the WISC-IV, a
widely used intelligence test for children and adolescents aged 6 years to 16 years 11 months. All
language versions of the WISC-IV provide a global estimate of intellectual functioning, i.e.,
FSIQ (M = 100, SD =15) based on the sum of scores from the 10 core subtests (Ms = 10, SDs =
3). The core 10 subtests include: Similarities (SI), Vocabulary (VO), Comprehension (CO),
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Block Design (BD), Picture Concepts (PCn), Matrix Reasoning (MR), Digit Span (DS), LetterNumber Sequencing (LN), Coding (CD), and Symbol Search (SS). The WISC-IV also yields
four index scores: Verbal Comprehension Index, Perceptual Reasoning Index, Working Memory
Index, and Processing Speed Index. See publisher’s manuals for additional psychometric
information (Wechsler, 2003, 2005).
Data Analysis
Table 2 shows the short form combinations included in the current study. These short
forms were included because they are among the most accurate combinations in estimating FSIQ
derived from using the core WISC-IV subtests (Sattler, 2008). Short forms IQs were computed
using the Tellegen and Briggs (1967) procedure, which has been explained in detail by Sattler
(2008). To summarize, short form IQ scores are converted into an estimate of FSIQ, with a mean
of 100 and a standard deviation of 15 using the following formula: FSIQ = (composite score x a)
+ b. In this formula, the value for the composite score is the sum of the scaled scores from the
subtests comprising the short form. The values for constants a and b are mainly a function of the
number of subtests included in the short form, their standard deviations, and the sum of their
intercorrelations. To determine the values for a and b, the current study used the conversion table
published by Tellegen and Briggs (1967, p. 504; see also Sattler, 2008, p. 185-186) that shows
the constant values for converting Weschler composite scores into FSIQ. Relevantly, to use
Tellegen and Briggs’ conversion table, the age-appropriate correlation(s) between the subtests
included in the short form must be obtained from the WISC-IV Technical Manuals (Wechsler,
2003, 2005). For example, for an English-speaking 6-year-old, the two-subtest short form
composed of a BD score of 12 and a VC score of 13 yields a composite score of 25 (this
computation of a composite score addresses the first part of the formula). The next step involves
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referring to the WISC-IV Technical Manual to sum the correlations between the subtests to find
the appropriate values for constants a and b in the conversion table developed by Tellegen and
Briggs (1967). Thus, for this example, the Tellegen and Briggs formula would be: FSIQ = (25 x
3) + 40, resulting in an estimated FSIQ score of 115.
After FSIQs were estimated for each of the short forms, descriptive statistics were
computed to provide a thorough evaluation of the psychometric properties of the short forms
within the Spanish- and English-speaking samples and inferential statistics were used to make
comparisons across samples. Specifically, sample means were computed for the estimated short
forms IQs and for the actual FSIQ (based on the 10 core subtests) to determine whether there
was a statistically significant difference between these means. Additionally, for each participant,
the distance of how much the estimated short form IQ differed from the actual FSIQ was
computed by subtracting the short form IQ score from the actual FSIQ score. The absolute value
of the difference (from each participant) was then used to create a mean absolute difference for
each short form in both samples. These mean absolute differences were compared to a
hypothesized value of zero using paired samples t-tests. Also, time-savings and misclassification
rates were calculated. Time-savings estimates represented the percentages of time saved when
the short form subtests are administered vs. the entire WISC-IV. These time-savings estimates
were calculated based on information available regarding estimated times required to complete
each subtest (Ryan, Glass, & Brown, 2007) and the total test core battery (Wechsler, 2003,
2005). Misclassification rates reflected the percentage of children who were classified in a
different IQ category based on the standard descriptive classification of composite scores
provided by Wechsler (see Table 3). To evaluate the accuracy of the short forms in estimating
FSIQ, intraclass correlation coefficients (ICCs; McGraw & Wong, 1996; Fleiss & Shrout, 1978;
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Shrout & Fleiss, 1979) were used to assess absolute agreement between each short form IQ and
the actual FSIQ. ICC values were interpreted as follows: .75 as indicating adequate accuracy, .80
as indicating good accuracy, and ICCs greater than .90 as indicating excellent accuracy (Koo &
Li, 2015). Lastly, inferential statistics (e.g., chi-squared tests and independent samples t-tests)
were used to make comparisons between the Spanish- and English-speaking samples regarding
time-savings estimates, misclassification rates, mean absolute differences, and ICCs for absolute
agreement.
Results
As seen in Table 4, sample means were computed for the estimated short forms IQs to
determine whether there was a statistically significant difference from the actual FSIQ mean (i.e.,
FSIQ derived from using all core WISC-IV subtests). Most of the estimated short forms IQs
tended to overestimate the actual FSIQ mean for both the Spanish- and English-speaking sample.
Paired samples t-tests (df Spanish = 164, df English = 268; ps < .05) suggested that the estimated
FSIQ mean derived from the five-subtests short form combination of BD, SI, CD, VC, and LN
had the closest approximation to the actual FSIQ mean across samples, while the two-subtests
short form composed of VC and MR had the largest difference from FSIQ. In terms of timesaving estimates, most of the short forms reduced administration time by at least 50% in both the
Spanish- and English-speaking sample (see Table 4). There were no significant differences in
time savings across samples (ps > .05). The misclassification rates for the short forms ranged
from 26.1% to 40.0% among the Spanish-speaking sample and 28.1% to 42.5% among the
English-speaking sample, with no significant differences across samples (ps > .05). Overall, in
both samples, the five-subtests short form comprised of BD, SI, CD, VC, and LN had the lowest
misclassification rate. Table 5 and Table 6 show how participants were misclassified based on
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their estimated FSIQ using short forms. Of those participants misclassified, the majority fell
within one standard classification higher or lower.
Moreover, a mean absolute difference was computed to indicate the average distance of
how much the estimated short form IQ differed from the actual FSIQ. For all short forms, paired
samples t-tests (df Spanish = 164, df English = 268) showed that the mean absolute difference was
statistically significant from zero (ps < .05). In both the Spanish- and English-speaking samples,
the five-subtests short form combination of BD, SI, CD, VC, and LN had the lowest mean
absolute difference (see Table 7). Independent sample t-tests showed no significant differences
in mean absolute differences across language (p < .05), except for the discrepancy index score
derived from the three-subtests short form comprised of the SI, VC, and SS subtests.
Specifically, for this short form the Spanish-speaking sample had a higher discrepancy index
score (M = 6.1, SD = 4.4) than did the English-speaking sample (M = 5.2, SD = 4.0), t(462) = 2.38, p < .05.
Lastly, the short forms examined in this study demonstrated good to excellent accuracy in
estimating FSIQ in both the Spanish- and English-speaking samples (ICCs for absolute
agreement ranged from .78 to .94; see Table 8); no meaningful differences in ICCs were found
across samples (ps > .05). Overall, when a combination of misclassification rates, mean
discrepancy scores, and ICCs for absolute agreement were considered, the five-subtests short
form comprised of the BD, SI, CD, VC, and LN provided the most accurate estimation of FSIQ
in both the Spanish- and English-speaking samples.
Discussion
Short forms of standard intelligence tests are useful in clinical and research settings
where administration of a full intelligence test (or its core battery) is impractical or not required.
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Thus, in an attempt to reduce disparities in the psychological assessment of Spanish-speakers,
the current feasibility study examined several psychometric properties (e.g., time saving
estimates, misclassification rates, mean absolute differences, and ICCs) of different short form
combinations of the WISC-IV (Spanish and English versions) to determine their accuracy in
estimating FSIQ in Spanish- and English-speaking children with ADHD, and the comparability
of these estimates based on language. Results indicate that all the short forms computed using
Tellegen and Briggs procedure (1967) performed as expected, such that short forms with fewer
subtests were less accurate than those with more subtests. The short forms examined had
generally strong psychometric properties and level of accuracy did not differ between
comparable Spanish and English short form versions when estimating FSIQ (as measured by the
WISC-IV) in children with ADHD, suggesting that language had minimal influence on the short
form estimates. As expected, the short form comprised of BD, SI, CD, VC, and LN subtests
provided the closest approximation to FSIQ in both samples. This short form may have avoided
biased IQ estimates in our ADHD sample because it provides similar content coverage to the full
version of the WISC-IV by including subtests from each of the four WISC-IV latent constructs.
Lower IQ estimates could result from short forms that primarily rely on subtests that assess
working memory and processing speed, which are often deficient in children with ADHD,
whereas higher IQ estimates may result from short-forms that exclude these subtests.
Furthermore, the breadth of content coverage not only allowed this five-subtest short-form to
perform well in our sample but may also allow it to perform well in other clinical populations
with different profiles of cognitive deficits, although additional research is needed to determine
whether this is the case. To our knowledge, this is the first published study to examine the
feasibility of short form development by evaluating the psychometric properties of WISC-IV
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short forms in Spanish- and English-speaking samples with ADHD. In practical terms, our study
provides initial empirical support that short forms of the Wechsler Scales may be a viable mean
of expanding the cross-cultural psychological assessment tool box by offering a brief, reliable
estimate of intellectual functioning in Spanish- and English-speaking children with ADHD. Our
findings are consistent with previous studies that have found support for the validity of shortened
versions of the WISC-IV in non-clinical populations (e.g., Sattler et al., 2008) and in other
clinical populations (Donders et al., 2013; Hrabok et al., 2014).
Furthermore, all the short forms consisting of two, three, and four subtests as well as the
five-subtests short form comprised of BD, SI, CD, VC, and LN subtests reduced administration
time by 50% or more, which is an important consideration for short form development (Smith et
al., 200). Although the five-subtest short form may take slightly longer to administer than short
forms consisting of fewer subtests, it had the lowest misclassification rate, had the smallest mean
absolute difference from FSIQ, and had the highest ICC with FSIQ. In contrast, while the other
short form combinations provided an adequate estimate of FSIQ, they tended to misclassify more
participants, especially those short forms composed of two and three subtests. Given that short
forms comprised of fewer subtests have a higher misclassification rate, we recommend assessors
consider the purpose of the evaluation when deciding which short form to use, balancing the
need for time saving with the need for precision.
Based on our study findings, the administration of short forms of the Wechsler scales
seems to provide a clear advantage when a brief, accurate estimate of intellectual functioning is
needed to answer the referral question. Our findings inform clinician assessors working with
children diagnosed with ADHD about the feasibility of using short forms for screening purposes
with further evaluation in cases where deficits are identified. Clinician assessors are
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recommended to conduct a more comprehensive evaluation (e.g., to administer the remaining
subtests and/or to administer additional neuropsychological assessment instruments) when
administration of the short form suggests the probable presence of cognitive impairments.
Regarding research implications in pediatric ADHD, short forms of the Weschler intelligence
tests (e.g., WISC-IV) may be a practical and accurate way to obtain an overall baseline of
intellectual functioning, such as when an overall estimate of FSIQ is needed for sample
generalizability purposes.
We selected ADHD as the clinical sample for the current study because ADHD is a
common childhood disorder that results in referral for psychological testing. As is clear from the
literature, IQ tests such as the WISC are not used to diagnose ADHD, but they do provide
valuable information that can be used for educational planning and other purposes. In this regard,
administration of the entire intelligence test, rather than a subset of selected subtests, will be
preferable in many cases and so the suggestion is not to use short forms for ADHD evaluation.
Rather, our intent was to examine the feasibility of using short forms for Spanish versions of the
WISC by examining short forms have comparable psychometric properties in Spanish- and
English-speaking clinical populations.
Notably, the current feasibility study is the first to empirically examine the accuracy of
different short forms of the WISC-IV Spanish in a clinical sample and to make comparisons to a
sample of English-speaking children with ADHD. By examining the accuracy of different short
form combinations of the WISC-IV Spanish in children with ADHD, our study expanded the
work conducted by Dasi et al. (2014). As mentioned earlier, their study was limited to the
examination of a single short form comprised of four WISC-IV Spanish subtests in a non-clinical
sample of Spanish children. Noticeably, the cross-cultural focus of our study may help reduce
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ethnic disparities in the psychological evaluation of clinical populations and mental health (in
general), as it promotes the provision of evidence-based assessment services for Spanishspeaking children with ADHD and informs clinician assessors who work with this population
about the potential utility of short forms. Another strength of our study is its methodological
rigor. Prior to computing estimated FSIQs for the tested short forms, we found empirical support
for the factorial validity of WISC-IV Spanish in non-clinical populations (Wechsler, 2005) and
in children with ADHD (Nuñez, Zink, Barchard, San Miguel, & Allen, 2018), making it suitable
for the development of short forms (Smith et al., 2000). Because there was very limited
information on short forms for the WISC-IV Spanish, we took the approach of only selecting
existing short forms with strong reliability and validity evidence developed in English-speaking
samples and evaluating their psychometric properties in a Spanish-speaking sample. We then
empirically examined the accuracy of short forms in estimating FSIQ by reporting ICCs for
absolute agreement in conjunction with time savings and detailed information about short form’s
misclassification rates. We evaluated these psychometric properties to determine short form
accuracy across the different language versions of the WISC-IV. Taken together, these methods
should ensure that the current results are likely to generalize well to Spanish- and Englishspeaking children.
Our study analyses examined data from the WISC-IV, but the fact that we report the
psychometric properties of various short form combinations may facilitate the comparability of
current findings to the latest test edition (i.e., WISC-V; Wechsler 2014, 2017). The current
results set the foundation for future studies to compare the psychometric soundness of short
forms across editions of the WISC in Spanish- and English-speaking children with ADHD and
provide concrete evidence that short forms that include subtests from each latent construct tend
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to be more accurate in estimating FSIQ. Moreover, the current study provides useful information
about the cross-cultural accuracy of short forms to assessors who may be still using the WISC-IV
Spanish, as the WISC-V Spanish was only recently released (Wechsler, 2017). Thus, during the
transition from the WISC-IV Spanish to the WISC-V Spanish, administration of a WISC-IV
Spanish short form may be particularly practical. Unlike the recent release of the WISC-V
Spanish, we recognize that the WISC-V English has been available for longer and want to
emphasize that the English-speaking sample was included for cross-cultural comparison and
generalizability purposes. Future studies should examine the short form accuracy of the WISC-V
using the Tellegen and Briggs approach (1967) across language groups as the current study did.
However, the current results should generalize well to the WISC-V, given the strong correlations
between the WISC-IV subtests and the WISC-V subtests as well as the similarities between
subtests to FSIQ correlations across test versions, which suggest that the WISC-IV and WISC-V
(English and Spanish versions) measure similar constructs (see Wechsler 2003, 2005, 2014,
2017).
Finally, short forms like those studied here have been criticized for different reasons
(Levy, 1968; Smith et al., 2000), although the value in this approach is attested to by the
widespread use of short forms in research settings and the many papers that have been published
on the topic (e.g., Hrabok et al., 2014; Dasi et al., 2014). Moreover, short forms seem
particularly appropriate for individuals whose primary language is not English, as the assessment
toolbox for many of these groups is scant. The short forms identified in the study provide a
practical and immediate means for brief intelligence testing by clinicians who assess Spanishspeaking children, in the absence of widespread brief intelligence tests in Spanish (Gygi et al.,
2018; Reynolds & Kamphaus, 2009), and without requiring the purchase of IQ tests in addition
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to the WISC-IV, which remains the most widely used IQ test for Spanish- and English-speaking
populations.
In conclusion, the current study contributes to research efforts aimed at addressing mental
health disparities in cross-cultural assessment practices by providing support for the feasibility of
short forms as practical and readily available means of assessing Spanish-speaking populations
when a brief test of intelligence is needed. Specifically, our findings show that primary language
of Spanish or English does not influence accuracy of IQ tests short forms (as measured by the
WISC-IV) for children diagnosed with ADHD and thus, the development of short forms of
standardized intelligence tests can be a reliable approach to expand the cross-cultural
psychological assessment tool box. Findings further suggest that short forms may be useful for
research and screening purposes in Spanish- and English-speaking pediatric populations
diagnosed with ADHD and possibly other disorders.
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Table 1
Sample Characteristics
Spanish
N = 165
10.1 (2.9)
107 (64.8)

English
N = 299
10.5 (2.9)
196 (65.6)

Demographic
Age a
Male b
Child education b
Kindergarten
4 (2.4)
2 (0.7)
Elementary school (grades 1-6)
110 (66.7)
202 (67.6)
Junior high school (grades 7-9)
38 (23.0)
58 (19.4)
High school (grades 10-12)
11 (6.7)
22 (7.4)
Not reported
2 (1.2)
15 (5.0)
Type of school b
Private
131 (79.4)
191(63.9)
Public
27 (16.4)
108 (36.1)
Not reported
7 (4.2)
b
Diagnosis
ADHD combined type
111 (67.2)
112 (37.5)
ADHD inattentive type
54 (32.8)
187 (62.6)
WISC-IV Spanish FSIQ a
91.7 (13.7)
a
WISC-IV English FSIQ
99.6 (12.6)
Note. ADHD = Attention-Deficit/Hyperactivity Disorder; WISC-IV = Wechsler Intelligence
Scale for Children-Fourth Edition; FSIQ = Full Scale Intelligence Quotient.
a

M (SD). bN (%).
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Table 2
Composition of the WISC-IV Short Forms
Short form
Two-subtests

WISC-IV subtests
BD & VC
VC & MR
BD, VC, & LN

This combination represents subtests in PRI & VCI.
This combination represents subtests in VCI & PRI.
Three-subtests
This combination represents subtests in PRI, VCI,
& WMI.
SI, VC, & SS
This combination represents subtests in VCI, &
PSI.
Four-subtests
SI, VC, MR, & SS
This combination represents subtests in VCI, PRI,
& PSI.
SI, CD, VC, & MR
This combination represents subtests in VCI, PSI,
& PRI.
VC, BD, LN, & CD
This combination represents subtests in VCI, PRI,
WMI, & PSI.
Five-subtests
BD, SI, CD, VC, &
This combination represents subtests in PRI, VCI,
LN
PSI, & WMI.
VC, BD, MR, DS, &
This combination represents subtests in VCI, PRI,
CD
WMI, PSI.
Note. SI = Similarities; VC = Vocabulary; BD = Block Design; MR = Matrix Reasoning; SS =
Symbol Search; CD = Coding; DS = Digit Span; LN = Letter-Number Sequencing; VCI =
Verbal Comprehension Index; PRI = Perceptual Reasoning Index; WMI = Working Memory
Index; PSI = Processing Speed Index.
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Table 3
Qualitative Descriptions of Composite Scores Used for the WISC-IV Spanish and WISC-IV
English
Composite score range
130 and above
120-129
110-119
90-109
80-89
70-79
69 and below

Descriptive classification
Very Superior
Superior
High Average
Average
Low Average
Borderline
Extremely Low
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Table 4
Comparison of the Psychometric Properties of the WISC-IV Short Forms in the Spanish- and English-speaking Samples

Short-Form

Estimated
FSIQ
M (SD)

Spanish
Difference
Timefrom actual savings
FSIQ mean a Range

Misclassification
rate
% [95% CI]

Estimated
FSIQ
M (SD)

English
Difference
Timefrom actual savings
FSIQ mean a Range

Misclassification
rate
% [95% CI]

Two-subtests
BD & VC
94.2 (12.2)
100.3 (13.0)
0.7
2.4*
70-74% 40.0 [32.8-47.6]
68-74% 42.5 [37.0-48.1]
VC & MR
95.3 (13.9)
102.9 (13.4)
3.4*
3.5*
78-81% 40.0 [32.8-47.6]
76-81% 39.1 [33.8-44.8]
Three-subtests
BD, VC, & LN 92.9 (12.6)
100.1 (12.4)
0.6
1.1*
62-67% 37.0 [30.0-44.6]
59-67% 36.8 [31.5-42.4]
SI, VC, & SS
92.8 (14.2)
101.5
(12.2)
1.9*
1.0
68-72% 37.6 [30.6-45.2]
65-72% 38.5 [33.1-44.1]
Four-subtests
SI, VC, MR, & 94.1 (14.0)
2.3*
59-64% 28.5 [22.1-35.8]
101.9 (12.7)
2.3*
55-64% 34.4 [29.3-40.1]
SS
SI, CD, VC, &
92.7 (14.5)
0.9
58-64% 27.9 [21.6-35.2]
100.6 (12.6)
1.0*
55-64% 31.4 [26.4-36.9]
MR
VC, BD, LN, & 90.7 (13.1)
1.1*
57-62% 30.9 [24.4-38.3]
97.9 (12.2)
1.7*
53-62% 32.1 [27.1-37.6]
CD
Five-subtests
BD, SI, CD,
91.4 (13.6)
0.4
43-50% 26.1 [20.0-33.3]
99.2 (12.0)
0.4
38-50% 28.1 [23.3-33.4]
VC, & LN
VC, BD, MR,
93.3 (13.2)
1.5*
50-56% 29.7 [23.3-37.8]
97.81 (12.3)
1.8*
46-56% 30.1 [25.0-35.7]
DS, & CD
Note. N Spanish = 165. N English = 299. FSIQ = Full Scale Intelligence Quotient; SI = Similarities; VC = Vocabulary; BD = Block Design;
MR = Matrix Reasoning; SS = Symbol Search; CD = Coding; DS = Digit Span; LN = Letter-Number Sequencing.
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a

Indicates the difference between the short form IQ (i.e., estimated FSIQ) and the actual FSIQ derived from using all 10 core WISC-

IV subtests.
*p < .05.

72

Table 5
Number and Percentage of Misclassification Type for Each Short Form in the Spanish-speaking Sample
One
category
up

One
category
down

Two
categories
up

Short-Form
Two-subtests
BD & VC
39 (59.1)
19 (28.8)
3 (4.5)
VC & MR
37 (56.9)
19 (29.2)
9 (13.8)
Three-subtests
BD, VC, & LN
37 (60.7)
23 (37.7)
1 (1.6)
SI, VC, & SS
38 (61.3)
18 (29.0)
5 (8.1)
Four-subtests
SI, VC, MR, & SS
35 (74.5)
9 (19.1)
3 (7.0)
SI, CD, VC, & MR
25 (54.3)
18 (39.1)
2 (4.3)
VC, BD, LN, & CD
25 (49.0)
25 (49.0)
1 (2.0)
Five-subtests
BD, SI, CD, VC, & LN
23 (53.5)
19 (11.5)
1 (2.3)
VC, BD, MR, DS, & CD
36 (73.5)
11 (22.4)
1 (2.0)
Note. Percentage of misclassification is presented in parenthesis.
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Two
categories
down

Three
categories
up

Three
categories
down

3 (4.5)
-

1 (1.5)
-

1 (1.5)
-

1 (1.6)

-

-

1 (2.2)
-

-

-

1 (2.0)

-

-

Table 6
Number and Percentage of Misclassification Type for Each Short Form in the English-speaking Sample
One
category
up

One
category
down

Two
categories
up

Short-Form
Two-subtests
BD & VC
67 (52.8)
51 (40.2)
6 (4.7)
VC & MR
74 (63.2)
26 (22.4)
11 (9.4)
Three-subtests
BD, VC, & LN
62 (56.4)
42 (38.2)
2 (1.8)
SI, VC, & SS
83 (72.2)
27 (23.5)
4 (3.5)
Four-subtests
SI, VC, MR, & SS
80 (77.7)
20 (19.4)
1 (1.0)
SI, CD, VC, & MR
62 (66.7)
27 (29.0)
3 (3.2)
VC, BD, LN, & CD
36 (37.4)
58 (60.4)
1 (1.0)
Five-subtests
BD, SI, CD, VC, & LN
37 (44.0)
45 (53.6)
1 (1.2)
VC, BD, MR, DS, & CD
35 (38.9)
55 (61.1)
Note. Percentage of misclassification is presented in parenthesis.
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Two
categories
down

Three
categories
up

Three
categories
down

3 (2.4)
4 (3.4)

2 (1.7)

-

4 (3.6)
1 (.9)

-

-

2 (1.9)
1 (1.1)
1 (1.0)

-

-

1 (1.2)
-

-

-

Table 7
Mean Absolute Difference in IQ Score Points for Each Short Form in the Spanish- and Englishspeaking Samples
Spanish
M
SD

English
M
SD

t(462)
Short-Form
Two-subtests
6.77 5.35
6.76 5.02 -.04
BD & VC
7.03 5.51
6.24 5.26 -1.54
VC & MR
Three-subtests
5.42 3.89
5.15 4.00 -.71
BD, VC, & LN
6.13 4.45
5.17 4.00 -2.38*
SI, VC, & SS
Four-subtests
4.98 4.12
4.51 3.81 -1.24
SI, VC, MR, & SS
4.92 3.80
4.32 3.40 -1.74
SI, CD, VC, & MR
4.89 3.82
4.68 3.66 -.56
VC, BD, LN, & CD
Five-subtests
3.86 2.88
3.68 2.91 -.65
BD, SI, CD, VC, & LN
4.12 3.02 -1.83
VC, BD, MR, DS, & CD 4.72 3.99
Note. IQ = Intelligence Quotient; SI = Similarities; VC = Vocabulary; BD = Block Design; MR
= Matrix Reasoning; SS = Symbol Search; CD = Coding; DS = Digit Span; LN = Letter-Number
Sequencing.
*p < .05.
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Table 8
Accuracy of the WISC-IV Short Forms in Estimating FSIQ in the Spanish- and English-speaking
Samples

Short-Form

Spanish
ICC 95% CI

English
ICC 95% CI

Z

pvalue

Two-subtests
BD & VC
0.78 .70-.84
0.78 .74-82
VC & MR
-0.57 .57
0.79 .68-.86
0.81 .70-87
Three-subtests
BD, VC, & LN
0.41 .68
0.87 .83-.90
0.86 .83-.89
SI, VC, & SS
-0.38 .70
0.85 .80-.89
0.86 .82-.90
Four-subtests
SI, VC, MR, & SS
0.89 .83-.93
0.89 .83-.93
SI, CD, VC, & MR
0.90 .86-.92
0.90 .88-.92
VC, BD, LN, & CD
0.91 .36
0.89 .86-.92
0.87 .84-.91
Five-subtests
BD, SI, CD, VC, & LN
0.82 .41
0.94 .92-.95
0.93 .91-.94
VC, BD, MR, DS, & CD 0.91 .87-.93
-0.63 .53
0.92 .88-.94
Note. ICC = Intraclass Correlation Coefficient. SI = Similarities; VC = Vocabulary; BD = Block
Design; MR = Matrix Reasoning; SS = Symbol Search; CD = Coding; DS = Digit Span; LN =
Letter-Number Sequencing.
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Chapter IV: Deconstructing Cognitive Heterogeneity in Spanish-Speaking Children with ADHD
Overview
ADHD is one of the most common childhood disorders (Barkley, 2013; Mayes &
Calhoun, 2006) and a common referral reason for psychoeducational testing, including IQ
assessment. Regarding the latter, Chapters II and III provided concrete empirical evidence
regarding the strong psychometric properties of the WISC-IV Spanish when used with Spanishspeaking children with ADHD. That is, the studies described in the previous two chapters
informed clinicians and researchers that the WISC-IV Spanish and its short forms are a valid
mean of assessing Spanish-speaking ADHD populations when a test of intelligence is needed.
Notably, in addition to their wide use as measures of intelligence, the Wechsler scales have been
often used in research and clinical settings as sensitive tests to assess the cognitive functioning of
children with neurodevelopmental brain disorders, such as ADHD. Research primarily conducted
with English-speaking children has suggested that ADHD may present with varying cognitive
profiles, such as deficits in intelligence, working memory, and processing speed, among others
(Alloway, 2011; APA, 2013). Yet, to date, there is limited understanding of the cognitive
profiles of Spanish-speaking children with ADHD. Given that there is evidence supporting the
usefulness of the Wechsler scales for understanding cognitive heterogeneity in English-speaking
children with ADHD and our two prior studies suggesting that the WISC-IV Spanish has similar
psychometric properties as the WISC-IV, the WISC-IV Spanish may be useful for increasing
understanding of the profiles of cognitive deficits experienced by Spanish-speaking children with
ADHD. Therefore, Chapter IV includes the third (and last) study of this dissertation research
project. In this chapter, the findings of a cluster analysis investigating the cognitive profiles of
Spanish-speaking children with ADHD using the WISC-IV Spanish Index scores, and the
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association between clusters profiles with sociodemographic variables, clinical factors, and
academic achievement are reported.
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Abstract
To provide clinical perspective regarding the intellectual functioning of ethnic minority children
with Attention-Deficit/Hyperactivity Disorder (ADHD), the current study investigated the
cognitive cluster profiles of Spanish-speaking children with ADHD using the Wechsler
Intelligence Scales for Children-Fourth Edition Spanish (WISC-IV Spanish) Index scores, and
examined the association of clusters profiles with sociodemographic variables, clinical factors
(e.g., the presence of a co-occurring Learning Disorder diagnosis), and academic achievement.
Hierarchical cluster analysis was conducted on 165 Hispanic children (mean age = 10.1 years;
SD = 2.9) who lived in Puerto Rico and had a primary diagnosis of ADHD. A five-cluster
solution was identified as most stable, suggesting five groups with different profiles of cognitive
performance, including ADHD with: multiple cognitive deficits, processing speed deficits,
generally average performance, perceptual reasoning strengths, and working memory deficits.
Among the five clusters, the profile with multiple cognitive deficits was characterized by poorer
performance on the four WISC-IV Spanish Indexes and was associated with adverse
sociodemographic characteristics. Results illustrate that ADHD may be associated with specific
cognitive deficits. However, it is important to note that cognitive heterogeneity is present in
Spanish-speaking children with ADHD, suggesting that there is no profile that best typifies these
children. Lastly, findings highlight the importance of demographic influence on cognitive
functioning among this population.
Keywords: Hispanic, ADHD, Cognition, Cluster Analysis, Demographics
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Deconstructing Cognitive Heterogeneity in Spanish-Speaking Children with ADHD
Attention-Deficit/Hyperactivity Disorder (ADHD) is one of the most common
neurodevelopmental childhood disorders (Barkley, 2013; Danielson et al., 2018; Pastor, Reuben,
Duran, & Hawkins, 2015) and is often comorbid with other clinical conditions, such as a
Learning Disorder (LD; Dupaul, Gormley, Laracy, Montague, & Cavendish, 2013). Typically,
ADHD is conceptualized as a persistent pattern of inattention and/or hyperactivity-impulsivity
(American Psychiatric Association [APA], 2000). More specifically, there are three presentations
of ADHD: combined (ADHD-combined), predominantly inattentive (ADHD-inattentive), and
predominantly hyperactivity/impulsive (ADHD-hyperactive/impulsive; APA, 2013); the latter
presentation has been suggested to be a precursor to ADHD-combined (Capdevila-Brophy et al.,
2014).
The prevalence of ADHD significantly varies by gender and ethnicity, with boys being
more than twice as likely as girls to have an ADHD diagnosis (Danielson et al., 2018).
Regarding ethnicity, various studies have found that non-Hispanic White children are more
likely to be diagnosed with ADHD than Hispanic children (Danielson et al., 2018; Flores &
Tomany-Korman, 2008; Mehta, Lee, & Ylitalo, 2013; Morgan, Staff, Hillemeier, Farkas, &
Faczuga, 2013; Pastor et al., 2015). Recent estimates suggest that the prevalence of ADHD is
10.2% in non-Hispanic White children and 6.7% in Hispanic children (Danielson et al., 2018).
Research has suggested that this mental health disparity may be due to the under-diagnosis and
under-treatment of Hispanic children and not to the over-diagnosis and over-treatment of nonHispanic White children (Coker et al., 2016). Therefore, to reduce and avoid widening of this
disparity, there is a clear need to better understand the distinct profiles of children with ADHD,
particularly among Spanish-speaking ethnic minorities, an understudied population.
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ADHD may present with varying cognitive profiles, such as deficits in intelligence,
executive functioning, working memory, and processing speed, among others (Alloway, 2011;
APA, 2013). Not surprisingly, neuropsychological tests such as the Wechsler scales may be used
to provide insight and assist clinicians in making an ADHD diagnosis and in providing proper
treatment recommendations (APA, 2013). In addition to their wide use as measures of
intelligence, the Wechsler scales have been often used in research and clinical settings as
sensitive tests to assess the cognitive functioning of children with acquired and
neurodevelopmental brain disorders (Weiss, Saklofske, Prifitera, & Holdnack, 2006), such as
traumatic brain injury (Allen, Thaler, Donohue, & Mayfield, 2010; Papazoglou, Jacobson, &
Zabel, 2013; Thaler et al., 2010), ADHD (Mayes & Calhoun, 2006; Solanto et al., 2007), and
LDs (De Clercq-Quegebeur et al., 2010; Loh, Piek, & Barrett, 2011). Within the extant ADHD
literature, studies have found differences in cognitive functioning among children diagnosed with
this disorder. For instance, Thaler, Bello, & Etcoff (2012) examined the Wechsler Intelligence
Scales for Children-Fourth Edition (WISC-IV) profiles of English-speaking children with ADHD
and found support for a five-cluster solution: one cluster evidenced multiple deficits in working
memory and processing speeds, a second cluster demonstrated the presence of processing speed
impairments, a third cluster was characterized by high average cognitive performance, a fourth
cluster demonstrated superior performance on verbal reasoning skills, and a fifth cluster
evidenced average processing speed. Their study findings suggested that children with ADHD
are a heterogeneous group that may exhibit different cognitive deficits.
In terms of working memory, there is additional compelling evidence that children with
ADHD tend to have working memory difficulties (Alloway, 2011; Cockcroft, 2011; Martinussen
et al. 2005; Walshaw et al. 2010; Willcutt et al. 2005). Interestingly, children with ADHD show
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greater within group variability across various working memory tasks, when compared to
typically developing children (Cockcroft, 2011; Murphy et al., 2001). That is, there is high
heterogeneity of working memory performance in children with ADHD (Murphy, Barkley, &
Bush, 2001; Gomez, Miranjani Gomez, Winther & Vance, 2014; Thaler et al., 2012). For
example, Gomez et al. (2014) identified three latent classes of children with ADHD: ADHD with
high-working memory deficits, ADHD with moderate-working memory deficits, and ADHD
with an average-working memory group. The greater within group variability in working
memory performance among children with ADHD highlights the importance of conducting
additional research on cognitive functioning and ADHD, as it remains unclear why such
variability exists.
Other studies have documented that children with ADHD have slow processing speed
(Mulder, Pitchford, & Marlow, 2011; Shanahan et al., 2006), with some evidence of severer
impairments among children with ADHD-inattentive compared to ADHD-combined (Thaler et
al., 2012). Moreover, Walg et al. (2017) examined the WISC-IV profiles in a sample of children
with a wide range of psychopathologies and concluded that children with ADHD had
significantly lower scores on the processing speed index (PSI) compared to children with other
psychological disorders (clinical control group). Processing speed deficits, in turn, have been
linked to decreased reading efficiency in oral and silent reading tasks among children with
ADHD; and to decreased performance on tests involving response section (e.g., WISC-IV
Coding subtest; Jacobson et al., 2011).
Relevantly, previous research has shown that non-Hispanic children with ADHD and LD
have different cognitive profiles than healthy controls (Snow & Sapp, 2000; Parke, Thaler,
Etcoff, & Allen, 2015). In particular, children with ADHD and co-occurring language-based LD
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have poorer performance on the WISC-IV, with lower scores on the working memory index
(WMI; Parke et al., 2015). Remarkably, even in the absence of specific LDs, children with
ADHD may struggle with certain cognitive tasks (as described above) and have impaired
academic performance (APA, 2013). Unfortunately, there is little information available on the
underlying cognitive profiles of non-Hispanic children with ADHD and comorbid LD, despite
the importance of expanding this line of research to inform educational and clinical treatment
interventions for ethic minority children.
Cross-cultural neuropsychology research efforts have not kept pace with the rising
demand for culturally and linguistically appropriate evidence-based practice for Spanishspeakers (Buré-Reyes et al. 2013; Melikyan, Agranovich, & Puente, 2019; Puente, Ojeda, Zink,
& Portillo Reyes, 2015; Saez et al., 2014), but there is a small growing body of evidence
suggesting that Hispanic children with neurological disorders also perform worse on working
memory and processing speed than healthy controls, as measured by the WISC-IV Spanish (San
Miguel Montes et al., 2010). With respect to clinical samples of ADHD, a study conducted in
Spain found that Hispanic children diagnosed with ADHD have lower WISC-IV Spanish scores
on working memory and processing speed compared to non-clinical controls (Fenollar Cortés,
Navarro Soria, Gonzalez, & Garcia Sevilla, 2015). This study further showed that children with
ADHD-combined presentation had a higher score in the WMI than in the PSI, and that the
opposite pattern holds true for children with ADHD-inattentive presentation (Fenollar Cortés et
al., 2015).
Despite these initial advances in research, to date, there is limited understanding of the
cognitive profiles of Spanish-speaking children with ADHD. It remains unclear if Spanishspeaking children with ADHD have comparable cognitive profiles to their English-speaking
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counterparts. It is possible that the cognitive presentation of ADHD may be influenced by factors
such as demographics and the presence of comorbid disorders (e.g., LD; see Parke, et al., 2015),
but this remains empirically unknown among Spanish-speaking children with ADHD. Thus, to
provide perspective regarding ADHD and cognition in ethnic minority populations, the current
study investigated the cognitive cluster profiles of Spanish-speaking children with ADHD to find
homogeneous subgroups using the WISC-IV Spanish Index scores; and examined the association
between cognitive cluster profiles with other potentially relevant factors (e.g., sociodemographic
variables, clinical diagnosis, and academic achievement) in this population.
Method
Participants and Procedures
Participants included 165 Hispanic children (mean age = 10.1 years; SD = 2.9) who lived
in Puerto Rico (see Table 1) and had a primary diagnosis of ADHD. Among the sample, 64.8%
were male and 47.9% had a comorbid diagnosis of a LD. Participants were selected from a
consecutive series of 392 cases referred for neuropsychological evaluation by pediatric
neurologists. The reasons for referral were clinical diagnosis confirmation and treatment
recommendations. Inclusion criteria for the current study were the following: 1) speaking
Spanish as their primary language, 2) having a primary diagnosis of ADHD, and 3) having
completed the 10 core WISC-IV Spanish subtests during the neuropsychological evaluation.
ADHD diagnoses were made according to the Diagnostic and Statistical Manual of Mental
Disorders Fourth Edition (DSM-IV-TR; American Psychiatric Association [APA], 2000) with
information from the following: interviews with children, behavioral observations, parental
reports, medical and educational records, and neuropsychological assessment. The WISC-IV
Spanish was administered by a clinical neuropsychologist using standardized procedures
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(Wechsler, 2005). All research was conducted in accordance with local institutional review board
policies.
Measures
Demographics. As part of the clinical intake, participants were asked to provide
sociodemographic information pertaining to age, sex, type of school attended (public or private),
education level, and parental education level. If relevant, participants also provided information
about their clinical diagnoses.
WISC-IV. The WISC-IV Spanish (Weschler, 2005) is a translation and adaptation of the
WISC-IV (Weschler, 2003), a widely used intelligence test to measure cognitive ability for
children and adolescents aged 6 years to 16 years 11 months. The WISC-IV Spanish provides a
Full Scale Intelligence Quotient or global estimate of intellectual functioning (M = 100, SD =15)
based on the sum of scores from the 10 core subtests (Ms = 10, SDs = 3). Additionally, the
WISC-IV Spanish yields four Index scores: 1) Verbal Comprehension Index (VCI), which
includes Similarities, Vocabulary, and Comprehension subtests; 2) Perceptual Reasoning Index
(PRI), which includes Block Design, Picture Concepts, and Matrix Reasoning subtests; 3) WMI,
which includes Digit Span and Letter–Number Sequencing subtests; and 4) PSI, which includes
Coding and Symbol Search subtests. See publisher’s manuals for additional psychometric
information (Wechsler, 2003, 2005).
Batería III Woodcock-Muñoz: Pruebas de aprovechamiento (Batería III APROV). The
Batería III APROV (Muñoz-Sandoval, Woodcock, McGrew, & Mather, 2005) is the Spanish
version of the Woodcock-Johnson III Test of Achievement (Woodcok, McGrew, & Mather,
2001). It is a broad measure of academic achievement with composite scores estimating
mathematical, reading, writing, and language abilities for individuals from 5 to 95 years of age.
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Some of the tests can be used with individuals as young as 2 years of age. Batería III APROV
data were available for 69 children in the sample.
Children's Color Trails Test (CCTT). The CCTT (Llorente, Williams, Satz, & D’Elia,
2003) is a neuropsychological test that measures attention, divided attention, and speed of mental
processing while minimizing the influence of language. This test, similar in format to the
Children’s Trail Making (Reitan & Herring, 1985), was designed to reduce cultural bias (D’Elia,
Satz, Uchiyama, & White, 1996). CCTT data were available for 71 children in the sample.
Data Analysis
Cluster analyses were conducted in IBM SPSS 25 to examine cognitive heterogeneity
(using WISC-IV Spanish Index scores) in Spanish-speaking children with ADHD. Based on
previous studies in English-speaking children (e.g., Thaler et al., 2012), this study analyzed the
data with four-, five-, and six-cluster solutions using Ward’s method. Ward’s hierarchical
agglomerative clustering method (1963) is a widely used method in clustering studies (e.g., Allen
et al., 2010, Allen & Goldstein, 2013; Thaler et al., 2012) to find groups in populations, i.e., to
partition a population into homogenous subgroups. Ward’s method is appropriate to use with
quantitative variables and is resistant to outliers (Morris, Blashfield, & Satz, 1981). To determine
which clusters should be combined, we used the squared Euclidean distance to measure
dissimilarities between data points, as this metric is sensitive to pattern and level of performance
differences among clusters (Hair, Black, Babin, Anderson, & Tatham, 2005). To examine the
stability of the cluster solutions derived using Ward’s method (as described in Aldenderfer &
Blashfield, 1984), we also clustered the data with the k-means procedure, which derives clusters
by iteratively adding cases to the group that has the mean value closest to the unassigned data
point (Hair et al., 1992). Subsequently, we assessed the extent to which the Ward’s method and
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k-means solutions agreed using Cohen’s kappa (1968). Kappa values were interpreted as
follows: ≤ 0 as indicating no agreement, 0.01–0.20 as none to slight, 0.21–0.40 as fair, 0.41–
0.60 as moderate, 0.61–0.80 as substantial, and 0.81–1.00 as almost perfect agreement (Cohen,
1968). Additionally, to validate the results obtained from the cluster analysis using Ward’s
method, it was sought to estimate an accurate discriminant function (Fisher, 1936); i.e.,
consistency of cluster classification with WISC-IV Spanish Index scores as predictors and cluster
membership as criterion variables. Based on these various approaches validating the stability of
clusters using Ward’s method and on the use of Beale’s F-test to test for detecting significant
groups in hierarchical clustering (Beale, 1969), this study identified the most appropriate cluster
solution. Lastly, for the optimal solution, ANOVAs and chi-square analyses were conducted to
compare the clusters on additional characteristics not included in the cluster analysis, such as
demographic factors (e.g., age and education), type of ADHD diagnosis (e.g., with and without
LD comorbidity), and performance on other neuropsychological tests (Batería III WoodcockMuñoz and CCTT).
Results
Cognitive Clusters
Cluster analysis of the sample’s cognitive functioning using the WISC-IV Spanish Index
scores (VCI, PRI, WMI, and PSI) was accomplished specifying four-, five-, and six-cluster
solutions. Examination of the Index score profiles for the cluster solutions indicated that the
clusters were differentiated primarily by level and pattern of cognitive performance. In the fourcluster solution (see Figure 1), the first cluster (C1) generally showed borderline performance
(on the VCI, PRI, and WMI) and low average performance on the PSI, suggesting the presence
of multiple cognitive impairments across the four Index scores. The second cluster (C2) showed
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average range performance on the VCI, PRI, WMI, and borderline performance on the PSI,
suggesting processing speed deficits. The third cluster (C3) generally showed average
performance with low average performance on the PRI, suggesting no major cognitive deficits.
The fourth cluster (C4) showed average performance with strengths in the PRI, as evidenced by
high average performance on the PRI. As seen in Figure 1, the five-cluster solution further
divided C4 into two clusters: one cluster retained its original characteristics of average range
performance with strengths in the PRI; and the new cluster showed average performance on VCI
and PRI, high average performance on the PRI, and borderline performance on the WMI, and
thus it shed light into the presence of working memory deficits among this group. The six-cluster
solution formed a new version of C3 showing average performance on all four Index scores as
well as a new group showing average range performance on the WMI and PSI and low average
performance on the VCI and PSI (see Figure 1).
We also examined the stability of the cluster solutions derived with Ward’s method by
comparing it to the solution derived using k-means procedure. Cohen’s kappa for was .77 for the
four-cluster solution, .78 for the five-cluster solution, and .85 for the six-cluster solution.
Regarding accurate discriminant function for classification of participants into the clusters, the
Indexes accurately predicted 88.5% of the four-cluster cases, 90.3% of the five-cluster cases, and
87.9 % of the six-cluster cases. The Beale's F-test was significant when comparing the fourcluster solution to the five-cluster solution (F = 2.46, p = .04); and non-significant when
comparing the five-cluster solution to the six-cluster solution (F = .37, p = .83) and when
comparing the four-cluster solution to the six-cluster solution (F = 1.48, p = .16). Taken together,
results suggest that the five-clusters provides the most stable solution (see Table 2 and Figure 1).
The five clusters were named based on their pattern and level of cognitive performance as
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follows: multiple cognitive deficits with decreased performance across all Indexes, as indicated
by borderline performance on the VCI, PRI, and WMI and low average performance on the PSI
(C1); processing speed deficits with VCI, PRI, and WMI intact (C2); generally average
performance with no major deficits, as indicated by average performance on the VCI, PSI, and
WMI and marginal average performance on the PRI (C3); perceptual reasoning strengths with
VCI, PSI, and WMI intact (C4); working memory deficits with VCI, PRI, and PRI intact (C5).
Comparing the Five-Cluster Solution on Demographics and Clinical Diagnosis
As noted, the five-cluster solution appeared optimal for this sample and thus, we
examined the association of its clusters with demographics and clinical diagnosis. A one-way
ANOVA indicated an overall difference across the five clusters with respect to age, F(4, 160) =
2.88, p = .024; however, Bonferroni post hoc tests revealed no significance among specific
clusters. Chi square test analyses indicated that the clusters did not differ significantly regarding
sex, 2 (4, N = 165) = 2.83, p = .67, and education, 2 (16, N = 165) = 15.83, p = .47. In contrast,
there were significant differences among the five clusters for the percentage of participants who
were in public vs. private schools, 2 (4, N = 165) = 11.93, p = .018, and for parental educational
attainment 2 (12, N = 165) = 22.82, p = .029 (see Table 1). Participants with multiple cognitive
deficits (i.e., C1) were less likely to be in private schools and to have parents with high level of
educational attainment. Furthermore, as seen by the frequencies cross tabulated in Table 1, there
is a significant relationship between diagnosis and cluster membership, 2 (12, N =165) = 38.72,
p < .001. Across the five clusters, participants with multiple cognitive deficits (i.e., C1) were
more likely to have a comorbid diagnosis of a LD.
The Association of Group Membership in the Five-Cluster Solution with Other
Neuropsychological Measures
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A MANOVA showed a significant multivariate effect for Batería III APROV scores (i.e.,
Broad Math, Broad Writing, Broad Reading, and Academic Fluency scores) in relation to cluster
membership, Wilk’s λ = .60, p = .007, partial eta squared (ηp²) = .122. One-way ANOVAs found
significant effects for Broad Math, F(4, 64) = 6.26, p < .001, ηp² = .299; Broad Writing, F(4, 64)
= 5.15, p = .001, ηp² = .244; Broad Reading F(4, 64) = 5.59, p = .001, ηp² = .259; and Academic
Fluency, F(4, 64) = 3.31, p = .016, ηp² = .171. Bonferroni post hoc tests revealed that C1
(multiple cognitive issues) performed significantly worse than C4 (perceptual reasoning
strengths) and C3 (generally average) on Broad Math, Broad Writing, and Broad Reading; and
significantly worse than C4 on Academic Fluency (see Table 3).
Regarding CCTT Trial 1, C1 and C2 exhibited a pattern of t-scores performance
suggesting moderately impaired performance, C3 and C4 showed mild-to-moderately impaired
performance, and C5 exhibited mildly impaired performance. For CCTT Trial 2, C1 to C4
showed mild-to-moderately impaired performance and C5 exhibited mildly impaired
performance. Nonetheless, one-way ANOVAs revealed no significant differences across clusters
regarding performance on the CCTT Trial 1, F(4, 66) = .36, p = .84, or CCTT Trial 2, F(4, 66) =
.69, p = .60.
Discussion
The current study provides valuable information about the cognitive functioning of
Hispanic Spanish-speaking children with ADHD, an understudied population in
neuropsychological research. To our knowledge, the current study is among the first to partition
the cognitive profiles of Spanish-speaking children with ADHD by using cluster analysis, with
the objective of providing perspective regarding the intellectual functioning of ethnic minority
children with this disorder as this may help inform clinical practice. This study also examined the
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association of cluster membership with sociodemographic variables, clinical factors (e.g., the
presence of a co-occurring LD diagnosis), and academic achievement. Relatedly, previous
studies have used cluster analysis to effectively identify homogenous subgroups of patients who
exhibit differing patterns of neurocognitive deficits (e.g., Allen et al., 2010, Allen & Goldstein,
2013; Thaler et al., 2012). Our results revealed five clusters with distinct cognitive performance
based on the WISC-IV Spanish Index scores, including ADHD with: multiple cognitive deficits
(C1), processing speed deficits (C2), generally average performance (C3), perceptual reasoning
strengths (4), and working memory deficits (C5). Among the five clusters, children members of
the profile with multiple cognitive deficits (C1) showed poorer performance on the four WISCIV Spanish Indexes (VCI, WMI, PSI, PRI), suggesting impaired cognition across various
domains.
Importantly, our findings provide concrete empirical evidence for cognitive heterogeneity
among Spanish-speaking children with ADHD, suggesting that there is no profile that best
typifies these children. This main finding agrees with previous studies conducted with Englishspeaking children that have begun to inform our understanding of the complexity of cognitive
functioning in pediatric ADHD. For example, as mentioned earlier, Thaler et al. (2012) cluster
analyzed WISC-IV Index scores of English-speaking children with ADHD and found evidence
for cognitive heterogeneity in their sample. Briefly, they identified groups of children exhibiting
multiple deficits (in working memory and processing speed), demonstrating impairments in
processing speed only, and evidencing the absence of cognitive impairments (as demonstrated by
distinct groups of children with high average cognitive performance, superior performance on
verbal reasoning skills, and average processing speed). Remarkably, our current findings expand
the interpretive power of this line research by attending to cultural, linguistic influences (our
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study sample was comprised of Hispanic Spanish-speaking children with ADHD) and provide
empirical evidence that cognitive heterogeneity may be a defining feature of pediatric ADHD
transcending across cultures. Future research aimed at expanding current understanding of
cognitive heterogeneity in this population and at identifying the endophenotypes underlying the
various patterns of cognitive functioning and how they impact behavioral manifestation of
ADHD symptoms within their cultural contexts is warranted.
Gaining a deeper understanding of the remarkable variability in cognitive functioning in
pediatric ADHD is of critical importance for prevention, intervention, and treatment planning. In
this regard, our study findings elucidate understanding that cognitive heterogeneity in Spanishspeaking children with ADHD may reflect impairment in specific cognitive abilities, such as
working memory and processing speed, as illustrated by the identification of C5 and C2. These
findings are in alignment with earlier studies on ADHD and cognition conducted primarily on
English-speaking samples (Alloway, 2011; Cockcroft, 2011; Mulder et al., 2011; Thaler et al.,
2012) and thus, provide evidence that Spanish- and English-speaking children with ADHD may
have comparable cognitive profiles in terms of diminished performance on cognitive abilities
requiring working memory and processing speed. Additionally, we found support for the
existence of a cluster of Spanish-speaking children who had generally average cognitive
performance (C3) and for another group with strengths on perceptual reasoning (C4), besides
having an ADHD diagnosis. These findings help to further explain differences in cognitive
functioning among Spanish-speaking children with ADHD and offer hopeful information for
clinical intervention and remediation. In other words, noting that intellectual heterogeneity exists
in pediatric ADHD may help promote successful, optimal cognitive functioning in this
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population by maximizing areas of cognitive strength (e.g., perceptual reasoning) and/or
minimalizing problems in other areas (e.g., working memory and processing speed).
As mentioned above, this study identified a cluster characterized by having deficits in all
four WISC-IV Spanish Indexes (C1). Relevantly, when comparing the five clusters, it became
evident that sociodemographic factors influence cognitive functioning in Spanish-Speaking
children with ADHD. Specifically, our findings show that members of C1 (multiple cognitive
deficits) were more likely to be in public schools, to have parents with low educational
attainment, and to have a comorbid diagnosis of a LD. In terms of academic achievement, these
children with multiple cognitive deficits tended to have poorer academic achievement on broad
math, writing, and reading, as measured by the Batería III Woodcock-Muñoz. Although the
precise mechanism explaining these relationships remain unclear, our findings highlight the fact
that adverse sociodemographic background and clinical comorbidity of a LD may adversely
influence cognitive functioning and academic achievement in Spanish-speaking children with
ADHD. Moreover, findings suggest that social class contexts (i.e., parental education and type of
school) are important to understanding the relationship between ADHD and cognition in
Spanish-speaking children with this disorder. Future research is needed to better understand the
role of sociodemographic variables among this population.
Relatedly, except for the higher incidence of a co-occurring LD diagnosis with ADHDcombined in C1, there were no salient differences in cognitive functioning across ADHD types
with no LD comorbidity (i.e., ADHD-combined or ADHD-inattentive) in the studied sample.
Although our data did not provide evidence of significant associations between ADHD types and
cognitive performance, we do not negate the possibly that these differences may be present, as
found by Fenollar Cortés et al. (2015). Briefly, their study conducted in a European Spanish
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sample found that ADHD-inattentive type was characterized by a significantly lower score on
the PSI with respect to the WMI; in contrast, the ADHD-combined type had a higher PSI score
than WMI score. A potential explanation for not finding such association in our sample is that
some clusters contained a limited number of participants, which may have decreased statistical
power to detect cluster differences as a function of the type of ADHD diagnosis as well as in
relation to other factors, such as age and CCTT performance. Regarding the latter, it is
noteworthy that all clusters exhibited impaired performance, with no statistically significant
differences related to severity of impairment. Future studies on larger samples are warranted.
Another limitation of the current study is that we did not have access to household
income data, which is a commonly used proxy for socioeconomic status. Future research should
collect data on income and examine how it relates to cognitive functioning in Spanish-children
with ADHD, especially when considering that our findings provide evidence that social class
factors (particularly education variables) influence cognitive performance in this population.
Despite the noted limitations, the current study has notable strengths. Its focus on addressing
disparities in clinical neuropsychology helps expand current understanding on ADHD and
cognition, particularly regarding Hispanic Spanish-speaking children. Additionally, the breadth
of our research methods in conducting cluster analysis allowed for valid identification of five
groups with distinct cognitive performance profiles. Notably, there have been few studies in this
area among Spanish-speaking children with ADHD (Fenollar Cortés et al., 2015; San Miguel
Montes et al., 2010) and our findings add to the increasing body of literature illustrating that
children with this disorder present with various levels of intellectual functioning, e.g., single or
multiple deficits in specific cognitive abilities (such as working memory and processing speed)
as well as average cognitive functioning with strengths in areas of perceptual reasoning. There is
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much to learn about cognitive heterogeneity in Spanish-speaking children with ADHD and our
research is a step forward in attempting to close the gap in minority mental health.
In sum, the current study elucidates understanding that cognitive heterogeneity is also
present in Spanish-speaking children with ADHD and highlights the importance of attending to
sociodemographic factors to better comprehend cognitive functioning among this population.
Based on the unique profiles of Spanish-speaking children with ADHD, clinicians may be in a
better position to provide adequate interventions for this population. Future research further
investigating the effects of demographics and sociocultural environments on ADHD cognitive
performance is needed to inform assessment and treatment interventions for Spanish-speaking
children with this disorder.
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Table 1
Demographic and Clinical Characteristics for the Five-cluster Solution and the Full Sample
C1
C2
C3
C4
C5
Overall
n = 30
n = 31
n = 46
n = 45
n = 13
N = 165
10.26 (3.06) 10.97 (2.84) 9.18 (2.44) 10.61 (2.93) 8.95 (2.97) 10.09 (2.88)
70.0%
74.2%
60.9%
60.0%
61.5%
64.8%

Age (M, SD)
Male
Education
3.3%
0.0%
0.0%
4.4%
Kindergarten
66.7%
61.3%
82.6%
53.3%
Grades 1-6
23.3%
32.3%
13.0%
28.9%
Grades 7-9
6.7%
6.5%
2.2%
11.1%
Grades 10-12
0.0%
0.0%
2.2%
2.2%
Not reported
Parental education attainment
3.3%
0.0%
0.0%
0.0%
Primary level education (1st to 6th grade)
th
th
26.7%
22.6%
8.7%
4.4%
Secondary level education (7 to 12 grade)
th
66.7%
74.2%
91.3%
93.3%
Higher level education (> 12 grade)
3.3%
3.2%
0.0%
2.2%
Not reported
Type of school
66.7%
71.4%
91.1%
91.1%
Private school
33.3%
28.6%
8.9%
8.9%
Public school
Diagnosis
3.3%
19.4%
34.8%
44.4%
ADHD-Inattentive
13.3%
19.4%
19.6%
35.6%
ADHD-Combined
6.7%
6.5%
6.5%
4.4%
ADHD-Inattentive with comorbid LD
76.7%
54.8%
39.1%
15.6%
ADHD-Combined with comorbid LD
Note. Abbreviations: C = Cluster; ADHD = Attention-Deficit/Hyperactivity Disorder; LD = Learning Disorder.
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7.7%
69.2%
15.4%
7.7%
0.0%

2.4%
66.7%
23.0%
6.7%
1.2%

7.7%
0.0%
92.3%
0.0%

1.2%
12.7%
84.2%
1.8%

84.6%
15.4%

82.9%
17.1%

15.4%
46.2%
0.0%
38.5%

27.3%
24.8%
5.5%
42.4%

Table 2
Cognitive Clusters of Spanish-Speaking Children with ADHD, as Measured by the WISC-IV Spanish
C1
n = 30

C2
C3
C4
C5
Overall
n = 31
n = 46
n = 45
n = 13
N = 165
M
SD
M
SD
M
SD
M
SD
M
SD
M
SD
72.57
8.58
86.45 5.85
93.57
9.22
105.00
7.53
96.92
7.63
91.79
13.64
FSIQ
72.57
12.18
90.26 7.48
94.35
11.65
98.84
8.13
95.23
13.71
91.39
13.13
VCI
82.43
11.76
96.55 8.08
89.48
7.69
112.87
8.34 109.69
6.32
97.50
14.51
PRI
75.67
9.50
92.29 6.41
100.11
8.47
105.44
8.11
79.62
8.44
94.04
13.82
WMI
77.10
11.33
78.61
9.32
97.96
9.79
95.07
13.32
102.15
10.11
90.07
14.54
PSI
11.22
2.33
8.87 2.06
8.70
2.01
11.22
2.33
11.38
1.66
9.35
2.74
BD
11.11
2.10
9.13 2.08
9.65
2.87
11.11
2.10
11.00
2.55
9.38
3.05
SI
11.47
1.87
9.19 1.60
10.61
2.06
11.47
1.87
7.00
2.16
9.56
2.69
DS
12.31
2.47
9.77 3.06
8.13
2.43
12.31
2.47
10.46
3.62
9.52
3.33
PS
8.84
2.87
5.68 2.52
9.24
2.58
8.84
2.87
10.08
2.14
7.90
3.10
CD
9.89
1.96
8.35 2.17
9.48
2.60
9.89
1.96
8.54
3.28
8.68
2.65
VO
10.87
2.08
8.26 2.38
9.57
2.15
10.87
2.08
5.92
2.14
8.58
3.11
LN
12.60
2.14
9.29
2.45
8.22
2.22
12.60
2.14
12.00
1.91
9.74
3.09
MR
8.96
2.46
7.19 2.04
8.09
2.77
8.96
2.46
8.38
3.04
7.62
2.90
CO
9.53
2.51
6.65 2.50
10.15
2.04
9.53
2.51
10.62
2.06
8.57
3.11
SS
Note. Abbreviations: C = Cluster; WISC-IV Spanish = Wechsler Intelligence Scales for Children-Fourth Edition Spanish; FSIQ = Full
Scale Intelligence Quotient; VCI = Verbal Comprehension Index; PRI = Perceptual Reasoning Index; WMI = Working Memory
Index; PSI = Processing Speed Index; SI =Similarities; VC = Vocabulary; CO = Comprehension; BD = Block Design; MR = Matrix
Reasoning; SS = Symbol Search; CD = Coding; DS = Digit Span; LN = Letter-Number Sequencing.
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Table 3
Cluster Differences on the Batería III Woodcock-Muñoz and the Children's Color Trails Test
C1
C2
C3
C4
C5
Overall
n = 12
n = 10
n = 22
n = 19
n=6
n = 69
SD
Batería III APROV
M
SD
M
SD
M
SD
M
SD
M
M
SD
68.92 27.59 89.20
8.32 86.64 14.46 96.89 11.44 95.33 20.54 87.51 18.82
Broad Reading
63.75 24.57 80.40 15.73 85.95 21.47 98.26 10.35 87.50 11.67 84.81 21.07
Broad Math
71.00 36.92 96.10
4.72 94.36 20.64 105.00 9.70 99.67 18.70 93.94 23.16
Broad Writing
68.67 25.59 86.20
6.58 84.82 21.03 91.47 12.09 90.17 10.87 84.51 18.89
Academic Fluency
C1
C2
C3
C4
C5
Overall
Children's Color Trails Test a
n = 10
n = 12
n = 20
n = 25
n=4
n = 71
Children's Color Trails Test, Trail 1 29.20 9.41 29.33 18.53 32.50 8.79 30.64 11.49 36.25 18.77 31.06 12.24
Children's Color Trails Test, Trail 2 32.50 10.93 30.25 12.17 35.10 8.93 35.40 12.15 38.50 11.47 34.21 11.02
Note. Abbreviations: C = Cluster; Batería III APROV = Batería III Woodcock-Muñoz: Pruebas de aprovechamiento (Spanish version
of the Woodcock-Johnson III Test of Achievement). a CCTT values are reported as t-scores.
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Figure 1. WISC-IV Spanish four-, five-, and six-cluster solutions.
WISC-IV Spanish = Wechsler Intelligence Scales for Children-Fourth Edition Spanish; FSIQ = Full Scale Intelligence Quotient; VCI
= Verbal Comprehension Index; PRI = Perceptual Reasoning Index; WMI = Working Memory Index; PSI = Processing Speed Index.
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Chapter V: Discussion
Overview
In this last chapter, I summarize the findings from the three series of empirical studies
comprising the current dissertation project, as reported in Chapters II, III, and IV. In addition to
providing an overview of results, I discuss the implications and conclusions of the findings in
terms of clinical and research applications. Lastly, I discuss future research directions based on
current findings.
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A Discussion of the Three Studies
Although research supports the utility of the Wechsler scales as valuable instruments in
the educational and neuropsychological assessment of children (Weiss, Beal, Saklofske,
Alloway, & Prifitera, 2008), almost all the research with clinical populations has been conducted
among non-Hispanic English-speaking populations and has failed to consider the potential
effects of language and culture on the meaning and interpretation of tests scores and cognitive
profiles (Melikyan, Agranovich, & Puente, 2019; Puente, Ojeda, Zink, & Portillo Reyes, 2015;
Saez, 2014). Thus, to address linguistic and ethnic/racial disparities in the diagnosis and
treatment of clinical populations like children with ADHD, this dissertation conducted a series of
three studies aimed at elucidating understanding of the psychometric equivalence equivalency of
the WISC-IV Spanish to the WISC-IV English for the evaluation of Spanish-speaking children
with ADHD, including the comparability of factor structures, equivalency of short forms, and
comparability of profile interpretation. More specifically, Chapter II examined the construct
validity of the WISC–Fourth Edition Spanish by using CFA; Chapter III evaluated the feasibility
of using short forms of the Spanish version of the WISC to expand the cross-cultural assessment
tool box. It examined short form accuracy in estimating FSIQ and the comparability of these
estimates in Spanish- and English-speaking children; and Chapter IV examined the cognitive
profiles of Spanish-speaking Hispanic children with ADHD by using cluster analysis of the
WISC-IV Index scores, and also evaluated the association between clusters profiles with
sociodemographic variables, clinical factors, and academic achievement.
Results from Chapter II provide support for the validity of the original factor structure of
the WISC-IV Spanish (composed of Verbal Comprehension, Perceptual Reasoning, Working
Memory, and Processing Speed factors) identified in Spanish- and English-speaking normative
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samples (Wechsler, 2003, 2005). In practical terms, these findings have important implications
as they provide clinicians and researchers with information about the validity of the four-factor
index interpretation of the WISC-IV Spanish over alternative models (e.g., models based on
CHC theory) when assessing children with ADHD. Furthermore, results from Chapter III
contribute to research efforts aimed at addressing mental health disparities in cross-cultural
assessment practices by providing support for the feasibility of short forms as practical and
readily available means of assessing Spanish-speaking populations when a brief test of
intelligence is needed. Importantly, as informed by findings in Chapter III, short forms seem
promising in providing an important method to extend psychological testing in cross-cultural
settings when a well standardized and widely available comprehensive IQ assessment exists,
such as the WISC-IV Spanish. Additionally, findings from Chapter IV provide concrete
empirical evidence for cognitive heterogeneity among Spanish-speaking children with ADHD,
suggesting that cognitive heterogeneity may be a defining feature of this disorder across
languages and cultures. Relevantly, this finding is consistent with earlier studies on ADHD and
cognition conducted primarily on English-speaking samples (Alloway, 2011; Cockcroft, 2011;
Mulder et al., 2011; Thaler et al., 2012). Although there is no profile that best typifies these
children, Chapter IV findings elucidate that the remarkable variability in cognitive functioning in
Spanish-speaking children with ADHD may reflect various levels of intellectual functioning,
ranging from multiple cognitive deficits (such as working memory and processing speed) to
strengths in perceptual reasoning. It may also reflect the detrimental effects of adverse
sociodemographic factors (such as having parents with low educational attainment and attending
public schools).
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In sum, the findings from the three studies comprising this dissertation project provide
valuable information that may help inform treatment and guide new research directions for
Spanish-speaking children with ADHD, an understudied clinical population in neuropsychology.
The cross-cultural focus of this dissertation is highly significant, especially when considering the
increasingly high number of U.S. Hispanics ages five and older who speaking Spanish at home
(approximately 34.8 million; Pew Hispanic Center, 2013) as well as the fact that ADHD is one of
the most common childhood disorders and that the Wechsler Scales are often used in assessment
practices when ADHD is suspected (Barkley, 2013). Thus, a clear understanding of the construct
validity of the four index scores is essential for proper interpretation of the index scores, for
understanding intellectual functioning in clinical populations in which cognitive deficits seems to
be characteristic of the disorder, and ultimately for the provision of culturally competent
neuropsychological and psychoeducational assessment to Spanish-speaking children with
ADHD.
Future Research Directions
There is much to be learned about children from linguistic and ethnic minority
backgrounds with ADHD. Future research can examine the psychometric properties of the WISC
(including short form validity) in Hispanic bilingual children and in the most recent edition of
the test (i.e., WISC-V; Wechsler, 2014, 2017). Additional studies are needed to identify
endophenotypes underlying ADHD cognitive heterogeneity and how the various patterns of
cognitive profiles impact behavioral manifestation of symptoms in Spanish-speaking children
with this disorder. Future studies on larger samples are also warranted to expand current
understanding about the role of sociodemographic and cultural factors on the cognitive profiles
of Hispanic children with ADHD.
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Conclusions
This dissertation research project is an important step forward in addressing disparities in
cross-cultural neuropsychological assessment. Specifically, it provides empirical evidence
supporting the construct validity of the WISC-IV Spanish for use with Hispanic children with
ADHD and the feasibility of using IQ short forms to expand the cross-cultural psychological
assessment tool box and by elucidating empirical information about the cognitive profiles of
Spanish-speaking children with ADHD. Notably, the research undertaken as part of this
dissertation project is among the first to address linguistic diversity and psychometric
equivalence of commonly used measures, like the WISC, across cultural groups. It is hoped that
the three studies comprising this dissertation project raise awareness about the importance of
attending to language and culture when working in cross-cultural settings and foster new
research interests to better serve the needs of diverse individuals.
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Findings from the Hispanic Community Health Study/Study of Latinos (HCHS/SOL)
Sociocultural Ancillary Study. Journal of Latina/o Psychology, 4(4), 202-217.
Gonzalez, P., Castañeda, S., Dale, J., Medeiros, E. A., Buelna, C., Nuñez, A., …Talavera, G.
A. (2014). Spiritual well-being and depressive symptoms among cancer survivors. Supportive
Care in Cancer, 22(9), 2393–400.
Manuscripts under review:
Nuñez, A., San Miguel, L. E., Gomez-Batista, S., Etcoff, L., Barchard, K., Donohue, B., &
Allen, D. N. Expanding the Cross-Cultural Psychological Assessment Tool Box with IQ Test
Short Forms. Manuscript under review.
Donohue, B., Zink D. N., Nuñez, A., San Miguel, L. E. & Allen, D. N. Terapia Conductual
Familiar para Abuso de Sustancias y Problemas Asociados: Resumen de sus Componentes de
Intervención y Aplicabilidad [Family Behavior Therapy for Substance Abuse and Other
Associated Problems: A Review of Its Intervention Components and Applicability].
Manuscript under review.
Gonzalez, P., Nuñez, A., Valdivia, A., Lopez, M., McCurley, J., Patron, A., …Gallo, L. C.
Sociocultural stress and resource factors: Reflections from Mexican American women.
Manuscript under review.

126

Castillo, L., Gonzalez, P. Merz, E., Nuñez, A., & Gallo, L. C. Evaluating the
psychometric properties and factorial invariance of the marianismo beliefs scale
among Hispanic/Latinos in the HCHS/SOL Sociocultural Ancillary Study.
Manuscript under review.
Ad-Hoc Reviewer:
Palliative and Supportive Care
Psychological Assessment
SCIENTIFIC PRESENTATIONS (Mentored students indicated in italics)
Nuñez, A. (2019, April). Deconstructing Cognitive Heterogeneity in Spanish-Speaking
Children with ADHD. Oral Presentation at UNLV Department of Psychology Annual
Research Fair, Las Vegas, NV.
Nuñez, A., Emami, A. S., Mayfield, A., Gomez-Batista, S., San Miguel, L. E., Etcoff, L.M. &
Allen, D. N. (2018, October). Wechsler Intelligence Scale for Children-Fourth Edition (WISCIV) Short Form Accuracy in Children with Attention-Deficit/Hyperactivity Disorder (ADHD):
Does Primary Language Matter? Poster presented at the National Academy of
Neuropsychology 38th Annual Conference. New Orleans, LA.
Emami, A. S., Nuñez, A., Favela, S., Strauss, G. P., & Allen, D. N. (2017, October). Primacy
and recency effects of the Emotional Verbal Learning Test. Poster presented at the National
Academy of Neuropsychology 37th Annual Conference. Boston, MA.
Nuñez, A., Emami, A. S., San Miguel, L. E., & Allen, D. N. (2017, October). Auditory Verbal
Learning and Memory in a Clinical Sample of Spanish-speaking Hispanic Adults. Poster
presented at the National Academy of Neuropsychology 37th Annual Conference. Boston,
MA.
Nuñez, A., Zink, D. N., Barchard, K. A., San Miguel, L. E., Copeland, V., & Allen, D. N.
(2016, October). Factor Structure of the Wechsler Intelligence Scale for Children–Fourth
Edition Spanish in a Clinical Sample of Puerto Rican Children. Poster presented at the
National Academy of Neuropsychology 36th Annual Meeting, Seattle, WA.
Zink, D. N., Nuñez, A., Gladys, A., San Miguel, L. E., & Allen, D. N. (2016, October).
Wechsler Intelligence Scale for Children Fourth Edition Profiles in Spanish-Speaking Children
with Attention Deficit Hyperactivity Disorder and/or Learning Disorders. Poster presented at
the National Academy of Neuropsychology 36th Annual Meeting, Seattle, WA.
Camacho, A., Gonzalez, P., D’Anna-Hernandez, K., Nuñez, A., Linke S., Roesch, S. C., &
Allison, M. A. (2016, March). Association of Somatic and Affective Factors with
Inflammation: The Multi-Ethnic Study of Atherosclerosis (MESA). Oral presentation at the
2016 Epidemiology and Prevention/Lifestyle and Cardiovascular Health Scientific Session of
the American Heart Association/American Stroke Association, Phoenix, AZ.
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McCurley JL, Nuñez, A., Pebley K, Rosales O, Robles M, Gonzalez PG, Fortmann AG,
Philis-Tsimikas A, Gallo LC. (2015, December). Pilot Culturally-Tailored Diabetes Prevention
Intervention for Mexican-American Women near the U.S.-Mexico Border. Poster presentation
at the World Diabetes Congress, Vancouver, Canada.
Aladdin, Z., Gallo, L. C., Nuñez, A., Villaseñor, A., & Patterson, R. E. (2015, April).
Feasibility of a prolonged nightly fast among overweight/obese postmenopausal women.
Poster presented at the 36th Annual Meeting of the Society of Behavioral Medicine, San
Antonio, TX.
Arenas, N., Robles, M., Nuñez, A., McCurley, J., Gonzalez, P., & Gallo, L. (2015, March).
Mental health history and physical activity preferences among midlife Mexican women. Poster
presented at the 2015 SDSU Undergraduate Research Symposium, San Diego, CA.
Robles, M., Arenas, N., Nuñez, A., McCurley, J., Gonzalez, P., & Gallo, L. (2015, March).
Social Contact and Cardiovascular Risk Factors. Poster presented at the 2015 SDSU
Undergraduate Research Symposium, San Diego, CA.
Valdivia, A., Patron, A., Preciado, A., Lopez, M., Nuñez, A., Gonzalez, P., Gallo, P. (2014,
March). Personal strengths and resiliency among Mexican American women. Poster presented
at the 2014 SDSU Undergraduate Research Symposium, San Diego, CA.
Preciado, A., Patron, A., Valdivia, A., Lopez, M., Nuñez, A., Gonzalez, P., Gallo, P. (2014,
March). Stress and challenges from the voices of Mexican American women. Poster presented
at the 2014 SDSU Undergraduate Research Symposium, San Diego, CA.
Nuñez, A., Gallo, L. C., & Gonzalez, P. (2012, October). Negative emotions, acculturation,
and health behaviors in middle-aged Mexican-American women. Poster presented at the
Annual Meeting of the Society for Advancement of Chicanos and Native Americans in
Science, Seattle, WA.
Gonzalez, P., Flores, K., Allen, K., Nuñez, A., Castañeda, S., Talavera, G. (2012, June).
Beliefs about cancer etiology and health behavior changes among Chinese-, Korean-, and
Mexican-American breast cancer survivors. Poster presented at Community Networks
Program Centers (CNPC) Annual Program Meeting in Bethesda, Maryland.
Nuñez, A., Gallo, L. C., & Gonzalez, P. (2011, March). Negative emotions and health
behaviors among Mexican-American women: Does language matter? Poster presented at the
2011 SDSU Undergraduate Research Symposium, San Diego, CA.
Nuñez, A., Gallo, L. C., & Gonzalez, P. (2010, August). Depression and cardiovascular
disease risk indicators. Oral presentation at the University of California San Diego (UCSD)
Summer Research Conference, San Diego, CA.
TEACHING EXPERIENCE
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Instructor. Psychology 101 Introduction to Psychology; Department of
Psychology, UNLV. Activities include: teaching, conducting office hours,
preparing course material, and assigning class grades.
Guest Lecturer. Psychology 442 Psychology of Aging; Department of
Psychology, UNLV; Instructor: Jason Holland, PhD.
Guest Lecturer. Psychology 201 Academic and Career Opportunities in
Psychology; SDSU; Instructor: Adelaide Fortmann, PhD.
Guest Lecturer. Public Health 662 Motivating Health Behavior; Graduate
School of Public Health, SDSU; Instructor: Gregory Talavera, MD, MPH.
Guest Lecturer. Public Health 663 Health Communication; Graduate
School of Public Health, SDSU; Instructor: Sheila Castañeda, PhD.
Teaching Assistant. Psychology 491 Academic/Counseling Experiences;
Department of Psychology, SDSU; Instructor: Emilio Ulloa, PhD.
Guest Lecturer. IBM SPSS Workshop Facilitator for the Faculty Student
Mentoring Program; SDSU. Supervisor: Cynthia Park, PhD.
Guest Lecturer. Academic and Career Opportunities in Behavioral Health
Workshop Facilitator; Health Careers Opportunity Program; SDSU.
Supervisor: Cynthia Park, PhD.

Aug 2017Present
2015
2014
2013
2012
2011
2011
2011

INSTITUTIONAL AND COMMUNITY SERVICE
Event Volunteer. UNLV Graduate and Professional Student Association
Research Symposium.
Community Outreach. The 15th Annual Walk with the Children’s Heart Center.
Poster Judge. UNLV Psi Chi Undergraduate Research Symposium.
Vocational Mentor. Outreach Undergraduate Mentoring Program; Department
of Psychology, UNLV.
Health Promotion Outreach. San Diego County Childhood Obesity Initiative 5
2-1-0.
Data Evaluator, Volunteer. Explore STEM; SDSU.
Community Outreach. San Diego Science Festival.
Mentor and Tutor for High School Students. San Ysidro High School and
Pre-College Institute at SDSU.
Mentor for Middle and High School Students. Instituto [Institute]
Aranguré; Tijuana, BC, Mexico.
Media Coordinator. Chicano and Latino for Community Medicine; SDSU.

2018
2018
2017
2015Present
2013
2011
2010
2009-2010
2009-2010
2008-2009

PROFESSIONAL AND HONORARY MEMBERSHIPS
National Academy of Neuropsychology, Association for Psychological Science, American
Psychological Association, Society for Health Psychology, Phi Chi, Phi Kappa Phi, Golden
Key
PROFESSIONAL DEVELOPMENT
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The American Academy of Pediatric Neuropsychology, AAPDN 5th Annual
Conference at Las Vegas, NV.
Course given by Antonio Puente, PhD
• Completed a seminar on the new psychological and neuropsychological
testing codes.

2019

Interprofessional Education and Practice Day, UNLV
Training Supervisor: Michelle Paul, PhD and Sara Hunt, PhD
• Completed an interactive training on consultation and interdisciplinary
competence in the delivery of integrated behavioral health care services.

2017, 2018

Psychological First Aid, UNLV
Training Supervisor: Noelle Lefforge, PhD, MHA, CGP
• Completed didactic training on psychological first aid.

Oct. 2017

SCID Training Program, UNLV
Training Supervisor: Daniel N. Allen, PhD
• Completed a comprehensive training program for administration of the
Structured Clinical Interview of the DSM-IV-TR Axis I Disorders.

Summer
2016

Symptoms Rating Training Program, UNLV
Training Supervisor: Daniel N. Allen, PhD
• Completed a comprehensive training program for the administration of
various clinician administered symptom scales associated with symptoms
of schizophrenia and bipolar disorder.

Summer
2016

The Collaborative IRB Training Initiative (CITI) Program
• Certified to work with human participants through The Protection of
Human Research Subjects online course, sponsored by The Collaborative
IRB Training Initiative (CITI) Program (http://www.citiprogram.org).

Fall 2015 Present

Exito! Latino Cancer Research Leadership Training, University of Texas
Health Science Center. Training Supervisor: Amelie Ramirez, DrPH
• Completed a comprehensive summer research training in cancer health
disparities and chronic diseases.

2014

National Institutes of Health, Information Security Awareness
• Certified to manage patient/participant data through the NIH Information
Security and Information Management Training Course
(https://irtsectraining.nih.gov/)

2014

Medical Record Abstraction Training, San Ysidro Health Center, Inc.
Training Supervisors: Nadia Campbell, MPH and Valerie Urias, MPH.
• Participated in Medical Abstractions Training for clinical research
purposes and medical surveillance.

2013

130

•

Learned to review medical records to identify data required for secondary
uses, e.g., research study eligibility and recruitment). Abstraction
activities included: data categorizing, coding, transforming, interpreting,
and summarizing.

ADDITIONAL SKILLS
•
•

Bilingual proficiency in English and Spanish (reading, writing, and speaking).
Proficient in IBM SPSS, STATA, SAS, MPLUS, EQS, NVivo, RQDA, Microsoft
Office, NextGen, and eclinicalworks (an integrated electronic health record system).
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